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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 5 

[0001] The present invention relates to an optical in- 
formation recording medium such as an optical disk on 
which information can be recorded, reproduced or 
erased, a recording and reproducing method and a re- 10 
cording and reproducing apparatus therefor. 

DESCRIPTION OF PRIOR ART 

[0002] Recently, as electronic computers and image is 
processing systems are developed, an amount of infor- 
mation data to be processed and image processing 
speed are increased rapidly, and audio and visual data 
are digitalized. Then, an auxiliary storage device, which 
is not expensive, has a large capacity and can be ac- 20 
cessed at a high speed, and a recording medium there- 
for, especially an optical disk, become popular rapidly. 
[0003] A basic structure of a prior art magneto-optical 
disk, as an example of an optical disk, is as follows. A 
recording layer is formed via a dielectric layer on a disk 25 
substrate. Further, an intermediate dielectric layer and 
a reflection layer are formed on the recording layer suc- 
cessively, and an overcoat layer is formed thereon. Re- 
cording and erasing of information are performed with 
illumination of a laser beam to increase the temperature 30 
of the recording layer so as to change its magnetization, 
while reproduction of recorded signals is performed with 
illumination of a laser beam onto the recording layer by 
detecting rotation in polarization plane as a change in 
optical intensity due to the magneto-optical effect. 35 
[0004] For optical disks such as DVD-ROM, 
DVD-RAM and DVD-R, information is formed as uneven 
pits on a substrate or two optically different states of the 
recording layer made of a phase-change material or an 
organic material. Further, a reflection layer and an over- 40 
coat layer are formed thereon. Then, a reproduction sig- 
nal is detected as a difference between two states in the 
intensity of reflecting light due to the existence of a pit 
or due to structural or chemical change when the disk 
is illuminated with a laser beam. 45 
[0005] For an optical disk, protection management of 
disk information is required to use additional information 
which can be used for copyright protection such as pro- 
hibition of copy or prevention of illegal use of a software. 
In the above-mentioned optical disks, it is possible to so 
record disk information in the TOC (table of contents) 
area orthe like which is a recording area for control data. 
However, when the disk information is recorded with 
prep its, it is managed for each stamper. Therefore it is 
a problem that the disk information cannot be managed ss 
for each user. 

[0006] Further, when information is recorded with a 
magnetic film or a thin film made of a phase change ma- 



terial, the additional information can be changed or re- 
written illegally easily. Therefore protection manage- 
ment for copyright of the contents in an optical disk or 
the like is not possible. 

[0007] Further, when additional information is record- 
ed with an irreversible recording technique, if it can be 
reproduced and outputted from the recording and repro- 
ducing apparatus, the additional information can be in- 
terpolated or processed. Therefore the management of 
main information becomes insufficient and that an illegal 
work may not be prevented. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide 
an optical disk which can be used for copyright protec- 
tion such as inhibition of copy or prevention of illegal use 
of a software. 

[0009] Another object of the present invention is to 
provide a recording and reproduction method which can 
be used for copyright protection for an optical disk. 
[0010] A further object of the present invention is to 
provide a reproducing apparatus, a recording apparatus 
and a recording and reproducing apparatus which can 
be used for copyright protection for the optical disk. 
[0011] EP 0 802 527 A1 discloses the operating and 
other procedures of an optical disc application system 
of the type for which a network is used. Optical discs 
have auxiliary data recording areas, where different IDs 
for individual discs, and/or cipher keys and/or decoding 
keys for ciphers are recorded in advance in a factory. 
By using the IDs to release the soft ciphers, using the 
cipher keys when sending the ciphers, and using the de- 
coding keys when receiving the ciphers, user organisa- 
tion procedures are simplified. 

[0012] According to the present invention an optical 
disc as claimed in claim 1, a method reproducing con- 
tents from an optical disc as claimed in claim 22, an ap- 
paratus for reproducing contents from an optical disc as 
claimed in claim 27 and a recording and reproducing ap- 
paratus as claimed in claim 39 are provided. 
[0013] An advantage of the present invention is that 
by using additional data recorded in the second record- 
ing area in an optical disk, contents recorded in the first 
recording area can be protected strongly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These and other objects and features of the 
present invention will become clear from the following 
description taken in conjunction with the preferred em- 
bodiments thereof with reference to the accompanying 
drawings, and in which: 

Figs. 1A, 1B and 1C are a plan view of an optical 
disk of an embodiment of the invention, a diagram 
of control data and a diagram of waveforms of sig- 
nals on recording and on reproduction, respective- 
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iy; 

Figs. 2A and 2B are diagrams of physical format of 
additional information in an optical disk; 
Figs. 3A and 3B are a sectional view of a magneto- 
optical disk of an embodiment of the invention and 
a diagram of a waveform of signals on recording 
and on reproduction; 

Fig. 4 is a schematic plan view of a magneto-optical 
disk using magnetic super-resolution and a diagram 
of reproduced signals; 

Fig. 5A is a block diagram of a recording apparatus 
for additional information in the embodiment of the 
invention, and Fig. 5B is a perspective view of a la- 
ser section of the recording apparatus for additional 
information; 

Fig. 6 is a diagram of a Kerr hysteresis loop in a 
direction perpendicular to a film plane of a BCA sub- 
jected to heat treatment and a non-BCA not sub- 
jected to heat treatment in a recording layer in a 
magneto-optical disk; 

Fig. 7 is a block diagram of a recording and repro- 
ducing apparatus for a magneto-optical disk; 
Fig. 8 is a diagram of an optical structure of the re- 
cording and reproducing apparatus for a magneto- 
optical disk; 

Figs. 9 A and 9B are trace diagrams of a waveform 
of difference signal of BCA signal and that of addi- 
tion signal when recording current for the disk is 8 A; 
Figs. 1 0A and 1 0B are parts of a flowchart of repro- 
duction of additional information including signals 
inhibited for output of an optical disk; 
Fig. 11 is a diagram of a system including an optical 
disk drive and a personal computer; 
Fig. 12 is a flowchart of demodulation of MBCA sig- 
nals; 

Fig. 13 is a flowchart of MBCA reproduction; 
Figs. 1 4A, 1 4B and 1 4C are a plan view of an optical 
disk of a second embodiment of the invention, a di- 
agram of a waveform of signals of additional infor- 
mation on recording and on reproduction, and a 
plan view of another optical disk; 
Fig. 1 5 is a diagram of a reproduction circuit for BCA 
data; 

Fig. 16A, 16B and 16C are graphs of reproduction 
signal, converter input signal and binarized signal 
in the reproduction circuit; and 
Fig. 1 7 is a graph of BCA modulation noises plotted 
against cut-off frequency of a low-pass filter. 
Fig. 18 is a block diagram of a disk production sec- 
tion in an apparatus for reproducing an optical disk; 
Fig. 1 9 is a block diagram of an apparatus for man- 
ufacturing a disk of a contents provider and a repro- 
ducing apparatus of a system operator; 
Fig. 20 is a block diagram of a recording and repro- 
ducing apparatus for an optical disk; 
Fig. 21 is a block diagram of an entire retransmis- 
sion apparatus and a reproducing apparatus of a 
system operator; 
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Figs. 22A - 22H are diagrams of waveforms*in tirVie 
axis and in frequency axis of original signals and 
image signals; 

Fig. 23 is a block diagram of a receiver of a user 
and a transmitter of a system operator; and 
Fig. 24 is a block diagram of a watermark detector 
of an optical disk. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[001 5] Referring now to the drawings, wherein like ref- 
erence characters designate like or corresponding parts 
throughout the several views, the invention will be ex- 

15 plained below in detail with reference to embodiments. 
First, a structure of an optical disk according to an em- 
bodiment of the present invention will be explained. Fig. 
1 A is a plan view of the optical disk. The optical disk 1 00 
includes a main information area for recording main in- 

20 formation 110 and an additional information area for re- 
cording additional information 101. The main informa- 
tion area has a lead-in area and aTOC area (not shown) 
as in prior art optical disks. When data are recorded or 
reproduced, the lead-in area is focused on, and after the 

25 reproduction becomes possible, the control data (TOC) 
103 of the main information are reproduced from the 
TOC area. The control data are formed, for example, as 
pit signals. The additional information area is located at 
a predetermined area in the inner peripheral portion of 

30 the optical disk, but it may be located at a predetermined 
area in the outer peripheral portion thereof. The addi- 
tional information is formed as marks of stripes longer 
in the radial direction (similar to a barcode) and visible 
for naked eye. The main information is data (contents) 

35 recorded or reproduced by a user, for example, com- 
pressed video signal of a moving picture. The additional 
data are not directly necessary for recording or repro- 
ducing the main information, and the main information 
can be recorded or reproduced even when the addition- 

40 al information is not recorded. The additional informa- 
tion is data such as a serial number which is recorded 
when the optical disk is fabricated, and it can include 
management information which can be used for copy- 
right protection such as prohibition of copy or prevention 

45 of illegal use of a software. As will be explained later, a 
part of the additional information may have data to be 
inhibited to be outputted from a recording and reproduc- 
ing apparatus. 

[001 6] As shown in Fig. 1 B, the control data 1 03 in the 
50 main information in the TOC area in the optical disk in- 
cludes data on the additional data. The data includes a 
stripe data identifier 1 04, a stripe recording capacity, an . 
additional stripe data identifier 105, and a stripe back 
side identifier 106. 
55 [0017] The stripe data identifier 1 04 shows the exist- 
ence of additional information. When an optical disk is 
reproduced, by reproducing the TOC, it is decided ac- 
cording to the stripe data identifier 104 whether addi- 
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tional data (stripes) are recorded or not, so that the ad- 
ditional data 101 can be reproduced surely. 
[001 8] The additional stripe data identifier 1 05 shows 
the existence of a part of additional information added 
at a later time. Because the additional stripe data iden- 5 
tifier 105 and the stripe recording capacity are recorded, 
when additional information 101 at the first trimming 
time is already recorded, the maximum capacity which 
can be recorded for additional information 107 at the 
second trimming time can be calculated. Then, when a 10 
recorder for additional information records additional in- 
formation 1 07 at the second trimming time according to 
the TOC data, the maximum capacity thereof can be de- 
cided. Thus, it can be prevented that recording is per- 
formed over 360° to destroy the additional information is 
101 recorded at the first trimming time. As shown in Fig. 
1 A, by providing a space 1 08 equal to or larger than one 
frame of pit signals between the additional information 
101 recorded in the first trimming time and that 107 re- 
corded in the second one, it can be prevented that the 20 
previous additional information is destroyed. 
[0019] The stripe back side identifier 106 shows the 
existence of additional information recorded at the back 
side of the optical disk. By using the identifier, the bar- 
code-like additional information 1 01 can be reproduced 25 
surely even for an optical disk of double side type such 
as DVD. Further, data can be read from the back side 
when the stripes of the additional data extend through 
the two reflecting films, it can be decided whether the 
additional information is recorded at the back side op- 30 
positeto a side from which data are reproduced. When 
the additional information is recorded at the back side 
of the optical disk, the recording layer at the back side 
is reproduced. 

[0020] Further, when an addition times identifier (not 35 
shown) is recorded, data can be discriminated between 
the stripes or additional information 101 at the first time 
and those 107 at the second time. Therefore, additional 
recording becomes impossible. 

[0021] Next, a format structure of additional informa- 40 
tion is explained. Fig. 2 shows a physical format of ad- 
ditional information provided as MBCA signals in an op- 
tical disk. The MBCA signals include control data 111. 
The control data 111 is set as 4-byte synchronization 
code. If the shortest recording period is set to 30 u,m and 45 
the largest radius is set to 23.5 mm, the memory capac- 
ity of the additional information is limited to 1 88 bytes or 
less after formatting. An identifier in the control data 11 1 
discriminates a case (A) when all the MBCA data 113 
can be reproduced to be outputted, and a case (B) when so 
an information 112 inhibited to be outputted on repro- 
duction is included. Thus, it can be easily discriminated 
according to the control data 111 included in the addi- 
tional information (stripe signals) whether the optical 
disk includes signals 1 1 2 inhibited to be outputted from 55 
a recording and reproducing apparatus. If byte 4 in the 
control data is "00000000", all the additional information 
can be reproduced and outputted from the recording 



and reproducing apparatus, while if it is "OOOGDOtfb", 
28-byte additional information 112 among the 188-byte 
additional information is inhibited to be outputted from 
the recording and reproducing apparatus. Further, the 
data 1 1 2 are recorded as ciphered data. Therefore, only 
the remaining 144-byte data 113 can be outputted to the 
external. A reproducing apparatus of optical disk set a 
protective safety mode for recorded information in the 
optical disk, as will be explained later. Thus, by using 
the ciphered information 112 inhibited to be outputted 
on reproduction, an optical disk and a reproducing ap- 
paratus therefor can protect files and prevent illegal cop- 
ies according to additional information. Then, the pro- 
tection and access right of management information of 
a person, a company or the like can be enhanced very 
much, and information such as data files can be protect- 
ed, for example, by preventing illegal outflow of informa- 
tion. 

[0022] In concrete, the data 112 inhibited to be out- 
putted from a recording and reproducing apparatus in- 
cludes a part of identification (ID) information of the disk, 
a part of ciphered ID information, a part of information 
on a secret key for deciphering the ciphered ID informa- 
tion or a key for descrambling the main information 
based on ID information. Because a user cannot repro- 
duce a part of the additional information, illegal process- 
ing or interpolation of the additional information such as 
MBCA data become difficult. 

[0023] Next, an operation for an optical disk having 
the above-mentioned structure is explained below. For 
an optical disk having the recording layer as a perpen- 
dicular magnetization layer having magneto-optical ef- 
fect, recording and erasing are performed by heating the 
recording layer locally with a laser beam to a tempera- 
ture above the compensation temperature having a low 
coercive force, or above a temperature around the Curie 
temperature in order to decrease the coercive force of 
the recording layer around the irradiated portion, and by 
magnetizing it in a direction of the external magnetic 
field. (That is, information is recorded with so-called 
"thermo-magnetic recording",) Reproduction of the re- 
corded signal is performed by heating the recording lay- 
er locally with a laser beam having a smaller intensity 
than the counterpart on recording or on erasing, and a 
rotation in the polarization plane of the reflecting or 
transmitting light according to the direction of magneti- 
zation is detected with an analyzer as a change in optical 
intensity. The rotation is caused by a magneto-optical 
effect such as Kerr effect or Faraday effect. In this case, 
in order to realize high density recording by decreasing 
interference between reverse magnetizations, a mag- 
netic material having perpendicular anisotropic magnet- 
ization is used as the recording layer in the optical disk. 
As a material of the recording layer, a material is used 
which can record information by inducing temperature 
rise or chemical change due to light absorption when a 
laser beam is irradiated. On reproduction, a local 
change in the recording layer is detected with a laser 
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beam having an intensity or frequency different from that 
on recording, and a reproduction signal is detected ac- 
cording to the reflecting or transmitting light. 
[0024] Fig. 3A is a sectional view of a structure of the 
magneto-optical disk. On a disk substrate 1 31 , a record- 5 
ing layer is formed via a dielectric layer 132, and the 
recording layer has a three-layer structure consisting of 
a reproduction magnetic film 133, an intermediate insu- 
lating film 134 and a recording magnetic film 135. The 
recording layer comprises a plurality of layered magnet- io 
ic thin films made of different materials or compositions, 
the thin films having exchange coupling or static-mag- 
netic field coupling between them. In this structure, a 
reproduction signal is detected by increasing a signal 
level on reproduction. An intermediate dielectric layer 15 
136 and a reflection layer 137 are formed successively 
on the recording layer, and an overcoat layer 138 is 
formed further thereon. In the recording layer, a plurality 
of BCAs 120a and 120b are formed along the circum- 
ferential direction. BCA (Burst Cutting Area) denotes an 20 
area where stripe-like marks longer in the radial direc- 
tion are formed (similar to a barcode). 
[0025] Next, a method is explained for producing the 
magneto-optical disk. First, a disk substrate 131 having 
guide grooves or prepits for tracking guide is produced 25 
with injection molding for a polycarbonate resin. Next, a 
dielectric layer 132 of SiN film of thickness 80 nm is 
formed on the disk substrate 131 with reactive sputter- 
ing with a silicon target in an environment including ar- 
gon and nitrogen gas. A recording layer consists of a 30 
reproduction magnetic film 133 made of GdFeCo film 
having Curie temperature Tc1 , compensation composi- 
tion temperature Tcompl and coercive force Hc1 , an in- 
termediate insulating film 1 34 made of SiN film as a non- 
magnetic dielectric film and a recording magnetic film 35 
1 35 made of TbFeCo film having Curie temperature Tc2 
and coercive force Hc2. On the dielectric layer 1 32, the 
magnetic films are formed with DC sputtering with an 
alloy target in an argon atmosphere, and the nonmag- 
netic dielectric layer is formed with reactive sputtering 40 
with a silicon target in an environment including argon 
and nitrogen gas. The layers in the recording layer are 
formed successively. Next, an intermediate dielectric 
layer 1 36 made of SiN film of thickness 20 nm is formed 
on the recording layer with reactive sputtering with a sil- 45 
icon target in an environment including argon and nitro- 
gen gas. Next, a reflecting layer 137 made of AITi film 
of thickness 40 nm is formed on the intermediate die- 
lectric layer 136 with DC sputtering with an AITi target 
in an argon atmosphere. Finally, an ultra-violet- rays set- 50 
ting resin is applied to the reflecting layer 137 by drop- 
ping it on the reflecting layer 137 and by rotating it with 
a spinner at a revolution of 3,000 rpm, and it is set with 
ultra-violet-rays to form an overcoat layer 138 of film 
thickness of 8 urn. 55 
[0026] In the recording layer in the magneto-optical 
disk, the reproduction magnetic film 133 has film thick- 
ness of 40 nm and a composition having Curie temper- 
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atureTd of 320 °C, compensation composition tamper- 
ature Tcomp of 31 0 °C and magnetic anisotropy in a di- 
rection in a film plane at room temperature. The inter- 
mediate insulating film 134 is a nonmagnetic SiN film of 
film thickness of 20 nm.The recording magnetic film 135 
has film thickness of 50 nm, Curie temperature Tc3 of 
280 °C, and coercive force Hc3 at room temperature of 
18kOe. 

[0027] Next, the principle of reproduction in the three- 
layer-structure recording layer is explained with refer- 
ence to Fig. 4. A recording domain 130 of information 
signal is recorded in the recording magnetic film 135. At 
room temperature, the reproduction magnetic film 133 
has magnetic anisotropy along a direction in the film 
plane, and the magnetization in the recording magnetic 
film 1 35 is small. Then, the static magnetic field from the 
recording magnetic film 135 is remained insulating by 
the intermediate insulating film 134, and the magnetiza- 
tion is not transferred to the reproduction magnetic film 
133. Therefore, when a signal is reproduced, as to a low 
temperature portion 129b in the laser light spot 129a, a 
signal in the recording magnetic film 135 is not trans- 
ferred to the reproduction magnetic film 135. However, 
as to a high temperature portion 129c in the laser light 
spot 1 29a, the temperature of the reproduction magnet- 
ic film 133 is increased to about the compensation com- 
position temperature, and this decreases the magneti- 
zation of the reproduction magnetic film 133 to induce 
magnetization in the film normal direction. Further, the 
magnetization of the recording magnetic film 135 is in- 
creased due to temperature rise, so that magnetic cou- 
pling due to static magnetic field is effective. Thus, the 
magnetization direction In the reproduction magnetic 
film 1 33 is transferred in the direction of recording mag- 
netic layer 135. Then, the recording domain 130 of in- 
formation signal is masked as to the low temperature 
portion 1 29b in a part of the laser light spot 1 29a. There- 
fore, the recording signal is reproduced only from the 
high temperature portion 129c in the center of the laser 
light spot 129a. In this reproduction method, the static 
magnetic field is exerted through the intermediate insu- 
lating film 134 provided between the reproduction mag- 
netic film 133 and the recording magnetic film 135, and 
the signal of the recording magnetic layer 135 is trans- 
ferred to the reproduction magnetic film 133 only from 
the high temperature portion in the center of the light 
spot 129a. This is a magnetic super-resolution method 
called as "CAD" using static magnetic field, where a sig- 
nal is reproduced only from a central portion having a 
high temperature caused by the laser light spot. By us- 
ing this method, a signal can be reproduced from an ar- 
ea smaller than the laser light spot. Reproduction is also 
possible by magnetic super-resolution methods using 
exchange coupling between the magnetic layers, called 
as "FAD" where a signal is reproduced only from a low 
temperature portion in the laser light spot, or called as 
"RAD", where a signal is reproduced only from a high 
temperature portion in the laser light spot. 
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[0028} Next, a method of recording additional infor- 
mation to the magneto-optical disk is explained with ref- 
erence to Fig. 5. Fig. 5A is a block diagram of a recording 
apparatus for additional information, and Fig. 5B is a di- 
agram of an optica! structure of the recording apparatus. 5 
For the compatibility with a recording and reproducing 
apparatus for a DVD disk, RZ (Return to Zero) recording 
method is used for recording additional information, and 
the format of recording signals also has compatibility. 
[0029] First, by using a magnetization apparatus (not 10 
shown), the direction of the magnetization in the record- 
ing layer in the magneto-optical disk is arranged in one 
direction. Because the recording magnetic film 135 is a 
perpendicular magnetization film having coercive force 
of 18 kOe, the intensity of magnetic field of an electro- 
magnet in the magnetization apparatus is set to 20 kil- 
ogauss. By moving the magneto-optical disk before the 
magnetization apparatus, the direction of the magneti- 
zation in the recording layer can be arranged in one di- 
rection. A disk identification (ID) generated by a serial 
number generator 408 is inputted to an input section 
409, and the disk ID is ciphered by a cipher encoder 430 
and encoded by an ECC encoder 407. Next, it is mod- 
ulated by a PE-RZ modulator 41 0 according to modula- 
tion clocks and sent to a laser driver 41 1 . Next, as shown 
in the light condensing section 41 4 in the laser recording 
device shown in Fig. 5B, a laser 412 such as a YAG 
laser having a high output power and a lens 417 such 
as a cylindrical lens for converging the light in a direction 
are used to converge a laser beam of a stripe-like rec- 
tangle longer in the radial direction on the recording lay- 
er, and a plurality of BCAs 120a and 120b are formed 
along circumferential direction of the disk. As to the re- 
corded signals, the BCAs 120a and 120b are detected 
with a BCA reader (not shown) and subjected to PE 
(phase encoding) decoding. Then, it is compared with 
the recorded data, and if they agree with each other, the 
recording of the additional information is completed. In 
the magneto-optical disk, a width of fluctuation in reflect- 
ance is within 1 0 %. Therefore, focus control and the 
like are not affected. 

[0030] Next, the principle of reproduction of BCA sig- 
nals or additional information is explained. Fig. 6 shows 
a Kerr hysteresis loop in a direction perpendicular to a 
film plane of BCAs 120a, 120b, and non-BCAs 120c, 
120d (Fig. 3A). It is found that the Kerr rotation angle 
and the anisotropy of perpendicular magnetization of 
the BCA 1 20a subjected to heat treatment are deterio- 
rated to a large extent. Because the BCA 120a has low 
anisotropy of perpendicular magnetization because of 
the heat treatment with irradiation of laser beam (or the 
magnetic anisotropy in the film plane is dominant), the 
remnant magnetization vanishes in the film normal di- 
rection. Then, the magneto-optical recording cannot be 
performed, and a detection signal is not outputted. How- 
ever, if a portion other than the BCA in the recording 
layer or the non-BCA is irradiated, because the portion 
is magnetized in the film normal direction, the polariza- 



tion plane of the reflection light is rotated, and a differs 
ential signal of a photodetector (PD) divided into two ar- 
eas is outputted. As shown in Fig. 3B, a reproduction 
waveform of the additional information can be obtained 
from the differential signal due to the rotation of the po- 
larization plane. As explained above, from the BCA re- 
production signal, the signal of additional information of 
the BCAs can be detected with an optical head for re- 
cording and reproducing a magneto-optical disk. 
[0031 ] By using a BCA trimming device of Matsushita 
Electric Industry, a BCA recording device (CWQ pulse 
recording with YAG laser 50 W lamp excitation), having 
a structure shown in Fig. 5, BCA signals are recorded 
actually at a recording power of BCA recording for a 
magneto-optical disk from a light-entering side of the 
disk. 

[0032] Next, a recording and reproducing apparatus 
is explained with reference to Figs. 7 and 8. For an op- 
tical disk such as DVD-ROM, DVD-RAM or DVD-R, the 
structure and detection method of reproduction signals 
are different from the optical head shown in Fig. 8, but 
the basic structure and the basic operation of a repro- 
ducing apparatus for an optical disk are common, as 
shown in Fig. 7. 

[0033] Fig. 8 shows an optical structure of a recording 
and reproducing apparatus for a magneto-optical disk. 
In an optical head 155, a laser beam of linear polariza- 
tion emitted from a laser light source 141 is converted 
by a collimating lens 1 42 to become a laser beam of 
collimated light. Only P polarization in the laser beam 
transmits a polarization beam splitter 1 43, is condensed 
by an object lens 144, to irradiate the recording layer in 
the magneto-optical disk 1 40. Information of ordinary re- 
cording data (main information) is recorded by partially 
changing the directions (or up and down directions) of 
magnetization in the perpendicular magnetization film, 
and the reflecting (or transmitting) light from the magne- 
to-optical disk 1 40 is changed as to rotation in the po- 
larization plane according the magnetization state due 
to the magneto-optical effect. The reflecting light with 
the polarization light with rotated polarization plane is 
reflected by the polarized beam splitter 143, and sepa- 
rated by a half mirror 146 in the signal reproduction di- 
rection and in the focus tracking control direction. After 
the light separated in the signal reproduction direction 
is rotated by 45° in the polarization plane by a 7J4 plate 
1 47, the P and S polarization components are separated 
by a polarized beam splitter 148 along respective prop- 
agation directions. The lights separated in two directions 
are detected by photodetectors 1 49 and 1 50. Then, the 
change in rotation in the polarization plane is detected 
as a differential signal of the light intensities detected by 
photodetectors 149 and 150, and a reproduction signal 
of the data information is obtained from the differential 
signal. Further, the light in the focus tracking control di- 
rection separated by a half mirror 1 46 is used by a focus 
tracking photosensing portion 153 for focus control and 
for tracking control. A magnetic head 151 is driven by a 
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driver 152. 

[0034] A BCA as additional information in the magne- 
to-optical disk is detected with a reproduction method 
similar to the main information. The BCAs 120a, 120b 
subjected to heat treatment are deteriorated on the per- 
pendicular magnetic anisotropy to a large extent (refer 
to hysteresis loop 120a in Fig. 6). Because the direction 
of the magnetization in the perpendicular magnetization 
film is arranged in the one direction when the magnetic 
layer is fabricated or the signals are reproduced, the la- 
ser beam incident on the non-BCAs 1 20c, 120d having 
large perpendicular magnetic anisotropy and not sub- 
jected to heat treatment is rotated by 6k in a direction to 
be reflected. On the other hand, because the BCAs 
120a, 120b subjected to heat treatment and having de- 
teriorated perpendicular magnetic anisotropy has a very 
small Kerr rotation angle, the incident laser beam is re- 
flected without rotated on its polarization plane. 
[0035] In the recording and reproducing apparatus for 
a magneto-optical disk shown in Fig. 7, as a method for 
arranging the direction of the magnetization in the per- 
pendicular magnetization film in one direction when the 
BCAs are reproduced, a laser light equal to or larger 
than 4 mW is irradiated to heat the recording magnetic 
film 135 in the recording layer in the magneto-optical 
disk 1 40 above the Curie temperature, while a constant 
magnetic field equal to or higher than 1 00 Oe is applied 
by the magnetic head 151 to the magneto-optical disk 
140. As a result, the additional information in the BCAs 
are detected by a differential signal which is similar to 
that for the main information as a change in the polari- 
zation direction in the recording layer. 
[0036] In this embodiment, the additional information 
is detected from the differential signal as explained 
above. By using the reproduction method, a component 
of fluctuation of light intensity without light polarization 
can almost be cancelled. Then, it is advantageous for 
decreasing noises due to fluctuation of light intensity. 
[0037] When the additional information is detected 
and a waveform photograph is traced, Fig. 9 A shows a 
waveform photograph of the differential signal, and Fig. 
9B shows that of the additional signal. As shown in Fig. 
9A, it is found that a pulse waveform of BCA signals hav- 
ing a sufficient amplitude ratio is detected on the differ- 
ential signal. The recording layer is changed only on the 
magnetic characteristics, and when a part of the record- 
ing layer is crystallized, a change in average refractive 
index is equal to or smaller than 5 %, so that a change 
in the intensity of reflecting light from the magneto-opti- 
cal disk is equal to or smaller than 10 %. Therefore, a 
change in reproduction waveform caused by the change 
in the intensity of reflecting light is very small. At this 
time, reproduction waveforms as shown in Figs. 9A and 
9B are obtained by setting recording current of laser light 
to 8 - 9 A, and a BCA image is observed not with an 
optical microscope, but only with a polarization micro- 
scope. 

[0038] In the above-mentioned embodiment, after the 



direction of magnetization of the recording magnetic film 
135 in the recording layer is aligned along one direction 
(or magnetized), BCA signals as additional information 
are recorded, or by using a recording and reproducing 

5 apparatus, a laser light is irradiated to a disk to which 
BCA signals are recorded while applying a magnetic 
field in a direction. It is also possible to align the direction 
of the magnetization of the perpendicular magnetization 
film in the recording layer in a direction. The recording 

10 layer 1 35 in the magneto-optical disk has coercive force 
of 1 8 kOe at room temperature. When the temperature 
is increased to 100 °C or above by irradiation with a 
strobe light, a laser beam or the like, the coercive force 
is decreased to 6 kOe or less. Then, the direction of 

15 magnetization in the recording layer is aligned in a di- 
rection by applying a magnetic field equal to or higher 
than 8 kOe which is larger than the counterpart at room 
temperature. 

[0039] In this embodiment, the recording layer has the 

20 three layer structure consisting of the reproduction mag- 
netic layer 133, the intermediate insulating film 134 and 
the recording magnetic film 135. However, additional in- 
formation can be recording at least by remarkably de- 
creasing the magnetic anisotropy in a direction normal 

25 to the film plane of a portion in the recording magnetic 
film 1 35 subjected to heat treatment so that magnetic 
anisotropy in the plane is dominant. 
[0040] Further, a similar effect is obtained even when 
the perpendicular magnetic anisotropy in at least one of 

30 the reproduction magnetic film 133 and the perpendic- 
ular magnetic film 135 is deteriorated, or when the per- 
pendicular magnetic anisotropy in all the magnetic lay- 
ers of the reproduction magnetic film 133, the interme- 
diate magnetic film 1 34 and the perpendicular magnetic 

35 film 135 is deteriorated. 

[0041] The curie temperature, coercive force and the 
like of the magnetic films in the recording layer can be 
changed easily by selection of composition and addition 
of various elements having different magnitudes of mag- 

40 netic anisotropy. Therefore, according to the recording 
and reproduction conditions to be required for a magne- 
to-optical disk, the structure and the fabrication condi- 
tions of the recording layer in a magneto-optical disk, 
and the recording conditions of additional information 

45 can be set appropriately. 

[0042] In the above-mentioned optical disk, the disk 
substrate 131 is made of a polycarbonate resin, the di- 
electric layers 132 and 136 are made of a SiN film, and 
the magnetic films are made of a GdFeCo film, a TbFe 

so film, andaTbFeCofilm. However, the disk substrate 131 
may be made of a glass or a plastics such as a polyolefin 
or PMMA. The dielectric layers 132 and 136 may be 
made of a different nitride film such as AIN, an oxide film 
such as TaO 2 , a chalcogenide film such as ZnS, or a 

55 mixture thereof. The magnetic films may be made of a 
ferrimagnetic film, including a rare earth and a transition 
metal, having different materials or a composition, or a 
magnetic material having perpendicular magnetic anl- 
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sotropy such as MnBi or PtCo. The structure or the mag- 
netic layer may be a structure made of only one layer or 
a multi-layer structure. 

[0043] Fig. 10 shows a flowchart of a reproduction 
procedure using additional information. When an optical s 
disk is inserted (step 302), focus and tracking are set 
first (step 301a). For a normal disk, the lead-in area is 
focused on so that the reproduction becomes possible 
(step 301b), and the TOC (Control Data) is reproduced 
(step 301c). When the lead-in area or the TOC is not 
reproduced, the fiow stops as an error. 
[0044] As shown in Fig. 1B, in an optical disk of the 
invention, a stripe identifier 104 is recorded in the TOC 
in the TOC area 1 03 in the main information. Therefore, 
when the TOC is reproduced, it can be decided that the 
stripe is recorded or not. Thus, it is decided whether the 
stripe identifier 1 04 is 0 or 1 (step 301 d). When the stripe 
identifier 104 is 0, the optical head moves to the outer 
periphery of the optical disk (step 303), and the rotation 
phase control is performed to reproduce data in the data 
area 11 0 of the ordinary main information (step 303). 
[0045] The identifier in the main information forthe ex- 
istence of the additional information is detected based 
on a detection signal detected by one photodetector or 
on a sum signal of detection signals detected by a plu- 
rality of photodetectors in the optical head. If the exist- 
ence of the additional information is determined accord- 
ing to the identifier, the optical head is moved to a pre- 
determined position in the optical disk where the addi- 
tional information is recorded. Thus, the stripes, defects 
and the like in the additional information can be detected 
easily. Therefore, the run-up time of the apparatus can 
be shortened, and the reproduction of the additional in- 
formation has compatibility among optical disks using 
different reproduction methods. 

[0046] When the stripe identifier 1 04 is 1 , it is decided 
for a double-side disk such as DVD-ROM whether data 
are recorded in a side opposite to a side from which the 
stripe is reproduced, or whether a back side identifier 
1 06 is 1 or 0 (step 301 e). If the back side identifier 1 06 
is 1 , the recording layer in the back side is reproduced 
(step 301 p). For a magneto-optical disk of single-side 
structure, the back side identifier 1 06 is always 0. If the 
reproducing apparatus cannot reproduce the back side 
of an optical disk automatically, a message of "please 
instruct back-side reproduction" is displayed. When 
stripes are found to be recorded in the side under repro- 
duction at steps 301 d and 301 e, the optical head is 
moved to a region 1 01 of stripes at an inner side in the 
optical disk, the rotation speed is controlled, and the sig- 
nal 111 in the TOC region of stripes are reproduced in 
CAV (constant angular velocity) rotation (step 301 f). 
[0047] By reproducing the signals 111 in the TOC area 
on stripes, if the stripes do not have a region 112 where 
the output from the recording and reproducing appara- 
tus is inhibited (step 301 g), stripe signals 113 are repro- 
duced (step 304a). Next, it is decided whether the re- 
production of the stripe signals 113 is completed or not 



(step 304b). When the reproduction of the stripe signals 
113 is completed, the optical head moves to an outer 
peripheral of the optical disk (step 304c), and pit signals 
added with the stripe signals 113 or data of main infor- 
mation are reproduced (step 204d). 
[0048] By reproducing signals 111 in the TOC area on 
stripes, if the stripes have the region 1 1 2 where the out- 
put from the recording and reproducing apparatus is in- 
hibited (step 301 g), protective safety mode for recording 
information in the disk is started to be set. First, a com- 
mand of protective safety mode is set, and the remaining 
additional information 112, 113 is reproduced (step 
301 h) . If a protective safety mode other than a command 
which can be set is set for an optical disk, an error oc- 
curs, and the disk reproduction is stopped. 
[0049] When a command of protective safety mode is 
set and reproduction of additional information 112, 113 
is completed (step 301 i), a secret key is detected from 
an enciphered media ID (step 301j). The media ID is a 
signal recorded by ciphering or modulating information 
and it is inhibited to be outputted from the recording and 
reproducing apparatus. Therefore, it cannot be repro- 
duced by a user when the disk is reproduced. Next, by 
using the secret key or information signals produced by 
using it, a reproduction command on a data file to be 
protected is set (step 301 k). If a protective safety mode 
which cannot be set is instructed to be set for the data 
file in the optical disk, the reproduction mode cannot be 
entered. When the reproduction command for a data file 
to be protected is set, decoding of the protected file is 
started (step 301 1). When the decoding of the protected 
file is not completed, the above processes from the con- 
firmation of the secret key (step 301 k) are repeated. If 
the reproduction command for the protected file cannot 
be set by a predetermined times or more, an error oc- 
curs, and the reproduction of the disk is stopped (step 
301m). When the decoding is completed, the file is 
closed. Then, the protective safety mode is canceled 
(step 301 n), and data of main information other than the 
protected file are allowed to be reproduced. 
[0050] When the decoding is not completed (step 
301m), the above processes are repeated from the set- 
ting of reproduction command for the data (step 301 k). 
[0051] When the reproduction of the stripes or addi- 
tional information 101 is completed and the protective 
safety mode is canceled (step 301 n), the optical head 
is moved to the outer periphery of the optical disk (step 
303). Then, and the rotation phase control is started 
again, and data of ordinary pit signals and signals of the 
main information are reproduced. 
[0052] As explained above, by recording the stripe 
identifier 1 04 in the pit area in TOC orthe like, the stripes 
or additional information 101 can be reproduced surely. 
Further, according to the control data 1 1 1 included in the 
stripe signals, it is decided easily whether the optical 
disk includes the signals 1 1 2 which inhibits a part of the 
additional information of the stripes to be outputted from 
the recording and reproducing apparatus. 
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[0053] Fig. 11 shows a system comprising an optical 
disk recording and reproducing apparatus and a person- 
al computer. An optical disk recording and reproducing 
apparatus 320 sends information of an optical disk 140 
through an interface 321 such as a small computer sys- 5 
tern interface (SCSI) to a personal computer 322. The 
information is processed by a central processing unit 
(CPU) 323 in the computer 322 and stored in a memory 
area 324. The interface may also be an interface such 
as AT attachment packet interface (ATA PI), IEEE 1 394 10 
or universal serial bus (USB) which can transmit main 
and additional information. 

[0054] In a prior art optical disk, additional information 
such as BCA signals are also reproduced in order to de- 
termine whether use, process, copy or the like of the 15 
main information is possible or not, for processing the 
main information. However, because all the contents of 
the additional information can be reproduced and sent 
to a computer, even if the identification information or 
the like is ciphered, it may be deciphered. In this em- 20 
bodiment, a part of the additional information may in- 
clude information inhibited to be outputted and to be 
used only in the optical disk drive. Then, reproduction 
in such a case is explained below. 

[0055] Fig. 1 2 shows a flow of reproduction of MBCA 25 
signals as additional information in an optical disk. First, 
in order to reproduce MBCA signals, a MBCA reproduc- 
tion command is received through the interface 321 to 
the computer 322 (step 311a). Then, the recording and 
reproducing apparatus 320 reads MBCA signals and 30 
stores them in a memory therein (step 311b). 
[0056] Next, for MBCA signals having a format shown 
in Fig. 2, byte 3 in the control data in the MBCA signals 
is first reproduced (step 31 1 c). if byte 3 is "00h M , the MB- 
CA data are all sent (step 31 1 d), and they are transmit- 35 
ted through the interface 321 to the computer 322 (step 
31 1 h), so that all the contents of the M BCA signals can 
be confirmed by the personal computer 322. 
[0057] If byte 3 is ,, 02h", the MBCA data are divided 
into data which can be transmitted and data inhibited to 40 
be transmitted (step 311 e), and only the data which can 
be transmitted are transmitted from the recording and 
reproducing apparatus (step 31 1f) and sent through the 
interface 321 to the computer 322. On the other hand, 
as to the data inhibited to be transmitted from the re- 45 
cording and reproducing apparatus, they are repro- 
duced in the apparatus (step 31 1g), but not to be out- 
putted to the external (step 31 1 i). Therefore, all the con- 
tents of the MBCA signals cannot be confirmed in the 
computer 322, so that the additional information such so 
as identification inherent to a disk cannot decoded. 
Therefore, for an optical disk including signals 112 in- 
hibited to be outputted from the apparatus in a part of 
the additional information, a user cannot reproduce 
stripe information .112 on the disk identification (ID) or 55 
the secret key, and the main information can be protect- 
ed very strongly for an optical disk and for a recording 
and reproducing apparatus therefor. 
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[0058] An optical disk is reproduced according to the 
above-mentioned processes, and the decoding opera- 
tion is explained briefly by using the recording and re- 
producing apparatus for an optical disk shown in Fig. 7. 
In an optical disk 140a wherein BCA signals of additional 
information are recorded, a stripe identifier 104 (refer to 
Fig. 1 B) showing whether BCA exists or not is recorded 
in the control data 103 in the main information. For a 
double-side type disk such as a DVD-ROM disk 1 0, two 
transparent substrates are laminated so that the signal 
plane is located therein. The recording layer 1 0 may be 
comprised of a single layer, or two layers of recording 
layers 10a and 10b. When the recording layer consists 
of two layers, a stripe identifier 104 showing whether a 
BCA exists or not is recorded in the control data in the 
first recording layer 10a which is near the optical head 
1 55. In this case, because the BCA exists in the second 
recording layer 10b, the first recording layer 10a is fo- 
cused f irst, and the optical head 1 55 is moved to a radial 
position of the control data existing at the most inner 
side in the second recording region 10b. Because the 
control data are main information, they are subjected to 
EFM, 8-15 or 8-15 modulation. Only when the stripe 
back side identifier 1 06 in the control data is "1 the sec- 
ond recording layer 1 0b is focused by a changer 597 for 
changing between the first and second layers to repro- 
duce a BCA. 

[0059] The signals of main information are sliced by 
a first level slicer 590 with a general first slicing level 51 5 
to be converted to digital signals. The digital signals are 
decoded by an EFM decoder 525, an 8-15 decoder 526 
or an 8-16 decoder 527 in the first decoder 528, and 
they are outputted after subjected to error correction in 
an ECC decoder 536. Then, they are processed further 
in a cipher decoder 534a, an MPEG decoder 261 and a 
watermark reproduction verifier 262, if necessary. Thus, 
the control data in the main information are reproduced, 
and only when the stripe identifier is "1", a BCA is read. 
If the stripe back-side identifier 106 is "1", the CPU 523 
instructs the changer 597 for the first and second layers 
to drive a focus adjuster 598 so as to change the focus 
from the first recording layer 1 0a to the second one 1 0b. 
At the same time, the optical head 155 is moved to the 
radial position of the recording region 101 for additional 
information (a BCA recorded between 22.3 and 23.5 
mm at the inner peripheral side in the control data) in 
order to read the BCA. 

[0060] In a BCA, signals having an envelope dripped 
partially are reproduced, as shown in the reproduction 
signal in Fig. 1C. By setting a second slicing level 516 
having a lower light intensity than the first one 51 5 in the 
second level slicing section 529, a BCA without no ro- 
tation of polarization plane of BCA or a BCA without the 
reflecting layer is detected, and digital signals are repro- 
duced. The digital signals are demodulated by a PE-RZ 
demodulator 530a and are subjected to ECC decoding 
by an ECC decoder 530b to be outputted as BCA data 
of additional Information through an output section 550. 
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Thus, the main information is demodulated and repro- 
duced by the first demodulator 528, and the BCA data 
as additional information are demodulated and repro- 
duced. 

[0061] However, in the optical disk according to the 5 
embodiment, additional information 112 which is inhib- 
ited to be outputted is not outputted from the second de- 
modulator to the BCA output section 550, and only the 
other reproduction signals are outputted. 
[0062] Next, demodulation for MBCA signals in the re- 
cording and reproducing apparatus is explained. As 
shown in Fig. 13, reproduction signals of MBCA are re- 
produced by PE-RZ demodulation in the second de- 
modulator 530 (step 31 4a), and error code correction 
(ECC) is performed by an ECC decoder 530b (step 
314b). Then, the result is stored in the second demod- 
ulator 530 (step 31 4c). An address counter is set for in- 
formation of MBCA signals according to the control data 
111 of MBCA (step 31 4d). In concrete, if byte 3 in the 
control data 111 is "OOh", the read counter is set to 4, 
while if byte 3 in the control data 111 is , '02h", the read 
counter is set to 32. Then, MBCA information at address 
in the read counter and thereafter is reproduced, and it 
is outputted from the BCA output section 550 through 
the interface, accompanying video information. As a re- 
sult, a part of MBCA as additional information is output- 
ted from the recording and reproducing apparatus, and 
it is processed only in the apparatus. The position of the 
address in the read counter can be expanded easily by 
setting the address at a different address. 
[0063] Fig. 14A is a sectional view for illustrating a 
structure of an optical disk of a second embodiment of 
the invention. A recording layer 313, made of a phase 
change material changeable reversibly between the 
crystalline and amorphous phases, is formed via a die- 
lectric layer 31 2 on a disk substrate 311 . Information can 
be recorded by using a difference in optical character- 
istics between the crystalline and amorphous phases 
due to reversible structural change in the atomic level, 
and it can be reproduced as a difference in the intensity 
of reflected or transmitting light at a predetermined 
wavelength. It is preferable that the difference of the re- 
flected light between the two phase is equal to or higher 
than 10 % in the area for recording the additional infor- 
mation, so that reproducing signals can be obtained 
surely from the additional information area. In a BCA in 
the recording layer 313, a plurality of BCAs 310a and 
31 0b are formed along the disk circumferential direction. 
An intermediate dielectric layer 31 4 and a reflection lay- 
er 315 are layered successively on the recording layer 
31 3, and an overcoat layer 31 6 is formed further there- 
on. Two disks, among which only the first one has the 
overcoat layer 31 6, are laminated with an adhesive layer 
317. Alternatively, two optical disks having the same 
structure may be laminated with a hot melt process. As 
mentioned above, an optical disk has a recording layer 
of a thin film changing reversibly between two states 
which can be detected optically, and it can be applied to 



a DVD-RAM or the like as an exchangeable medium to 
which overwrite is possible at a high density. As the 
phase-change material, a GeSnTe alloy is used in the 
second embodiment. However, any material made of a 
material which changes optically between two states, 
such as an organic material, or a different material which 
changes the phase or a different material which chang- 
es the structure. 

[0064] Further, Fig. 14C shows a different type of op- 
tical disk in contrast to the lamination type disk shown 
in Fig. 14A. A dielectric layer 232 is formed on a sub- 
strate 231, and A phase-change type recording layer 
260 of thickness 1 0 nm is formed between the dielectric 
layer 232 of thickness 1 00 nm and an intermediate die- 
lectric layer 236 of thickness 10 nm. Further, a reflection 
layer 237 is formed. As to a DVD-RAM or a DVD-RW, a 
substrate 231a and an adhesive layer 238a is added. 
[0065] When BCA data are recorded in an optical disk 
having a recording layer made of a phase-change ma- 
terial changeable reversibly between the crystalline and 
amorphous phases according to radiation conditions of 
laser beam, barcode portions in the barcode-like pattern 
is made of the amorphous phase, while the remaining 
portions between the barcode portions are made of the 
crystalline phase. 

[0066] When a recording layer is formed on a disk 
substrate, the recording layer of low reflectivity is formed 
first in the amorphous phase. Then, by irradiating the 
recording layer with a laser beam, portions between bar- 
code portions are changed to crystalline phase having 
higher reflectivity and the remaining portions having the 
low reflectivity becomes the barcode portions. 
[0067] On the other hand, in an optical disk such as 
DVD-ROM, by generating uneven pits of a reflection 
film, the main information may be recorded and the ad- 
ditional information different for each disk or ciphered 
additional information is recorded for output inhibition. 
If a disk identification (ID) to be inhibited to be outputted 
is recorded as the additional information without corre- 
lation between the disk ID and the ciphered additional 
information, it cannot be guessed from calculation 
based on disk ID. Therefore, it can be prevented that an 
illegal copier issues a new ID illegally. 
[0068] When the main information is recorded by gen- 
erating uneven pits in a reflection film, the additional in- 
formation can be recorded by removing the reflection 
film partially. 

[0069] Next, a method for producing the optical disk 
is explained. First, a disk substrate 311 having guide 
grooves or prepits for tracking guide is produced by us- 
ing injection molding with a polycarbonate resin. Next, 
a dielectric layer 31 2 of ZnSSi0 2 film of thickness 80 nm 
is formed on the disk substrate 311 with radio frequency 
(RF) sputtering with a ZnSSi0 2 target in an argon envi- 
ronment. A recording layer 313 made of GeSbTe alloy 
of film thickness 1 0 nm is formed on the dielectric layer 
312 by using RF sputtering with a GeSbTe alloy target 
in argon atmosphere. Next, an intermediate dielectric 
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layer 31 4 made of ZnSSi0 2 of thickness 10 nm is formed 
on the recording layer 313 with RF sputtering with a 
ZnSSi0 2 target in an argon environment. Next, a reflect- 
ing layer 315 made of AlCr film of thickness 40 nm is 
formed on the intermediate dielectric layer 31 4 with DC 
sputtering with an AlCr target in an argon atmosphere. 
Next, an ultra-violet-rays setting resin is applied to the 
reflecting layer 1 37 by dropping it on the reflecting layer 
315 and by rotating it with a spin coater at a rotation 
speed of 3,500 rpm, and it is set with ultra-violet- rays to 
form an overcoat layer 316 of film thickness of 5 pm. 
Thus, a first optical disk is produced. On the other hand, 
a second optical disk is produced without forming the 
overcoat layer. Finally an adhesive layer 31 7 is formed 
by setting an adhesive with hot melt process. Then, the 
first and second optical disks are laminated to each oth- 
er. 

[0070] Information is recorded to information to the re- 
cording 313 made of Ge-Sb-Te alloy layer by irradiating 
a laser light condensed to a very small spot to cause a 
local change at the irradiate portion, that is, to generate 
a difference in optical characteristics based on reversi- 
ble structure change in atomic level between the crys- 
talline and amorphous phases. Further, the recorded in- 
formation is reproduced by detecting a difference in the 
intensity of reflecting or transmitting light at a specified 
wavelength. 

[0071] Next, recording of BCA signals to a phase- 
change type optical disk such as a DVD-ROM is ex- 
plained. The recording film as shown in Fig. 14C is in 
the amorphous state called as as-deposited state. The 
as-deposited state usually has a low reflectivity, though 
it depends on the optical design of the film. This as-de- 
posited state of phase-change type optical disk is crys- 
tallized when melted by irradiation with a laser beam and 
has a high reflectivity. Practically, after the as-deposited 
film is formed, an optical disk is irradiated on the whole 
plane to make the film crystallized or to have a high re- 
flectivity, because information such as address and 
track necessary for recording is read easily if the film 
has a high reflectivity. This step is called as initialization. 
Then, the disk is delivered from the factory. 
[0072] There are two processes for recording BCA 
signals in a phase-change type optical disk. In the first 
process, a region of crystalline phase is irradiated with 
a laser beam generated by a high output power laser 
diode such as a YAG laser, similarly to a magneto-opti- 
cal recording medium. The temperature of a portion ir- 
radiated with the laser beam is increased, and the crys- 
talline phase having a high reflectivity is changed to the 
amorphous phase having a low reflectivity. By increas- 
ing the laser power further, a part of the recording layer 
or the reflecting layer is melted or sublimed, so that the 
reflectivity of the irradiated portion becomes lower than 
the other portion. Thus, portions having the high reflec- 
tivity and- other portions having the low reflectivity are 
formed. By using an optical head in a DVD drive, BCA 
reproduction signals as shown in Fig. 1C are repro- 



20 
duced. 

[0073] In the second process, by providing inverted 
recording signals as shown in Fig. 1C, a laser beam 
does not irradiate the BCA stripe portions, so that the 

5 film is remained in the as-deposited film. On the other 
hand, the non-stripe portions are irradiated with the la- 
ser beam to be changed to the crystalline state or to 
have high reflectivity. Then, as shown in Fig. 1 C, the re- 
production signals has low signal levels at the BCA 

10 stripe portions. Thus, the steps are simplified in the sec- 
ond process because BCA signals can be recorded only 
by turning on or off the laser irradiation. 
[0074] Next, the range of BCA signals acceptable for 
reproduction is explained. Fig. 15 shows a structure of 

15 a reproducing circuit of BCA signals. BCA signals are 
recorded with superposition on emboss pits. Therefore, 
as shown in Fig. 1 6 A, the reproduction signals from the 
optical head has high frequency noises due to the em- 
boss pits. The high frequency noises are removed by a 

20 low pass filter 161 of cut-off frequency fc of 1 .2 MHz and 
amplified and inverted by an amplifier 1 62. Low frequen- 
cy noises due to decentering are removed from the ob- 
tained signals by a high pass filter 1 63 of cut-off frequen- 
cy fc of 14 kHz. A second slicing level is generated by 

25 having an average output of the peak values of BCA sig- 
nals. A comparator 1 65 compares the reproduction sig- 
nals of BCA signals with the second slicing level, as 
shown in Fig. 16B, andabinarized data as shown in Fig. 
16C is outputted. Thus, the BCA signals are repro- 

30 duced. 

[0075] As mentioned above, the cut-off frequency fc 
of the low pass filter 1 61 is set to 1 .2 M Hz. Fig. 1 7 shows 
modulation noises when BCA signals are recording in a 
phase-change type DVD-RAM disk. IBM max represents 

35 the maximum value or the worst value of the signal of 
BCA stripe mark portions after the LPF 161 for the re- 
production signals shown in Fig. 16A, while IBM mjn rep- 
resents the minimum value or the worst value of the sig- 
nal of non-BCA stripe mark portions. Because, the slic- 

40 ing margin on reproduction is needed to be 20 % or high- 
er, the reproducing apparatus cannot reproduce the 
BCA signals unless IBM max / IBM min is equal to or small- 
er than 0.8. Fig. 17 shows measured values of IBM max / 
lBM mjn when the cut-off frequency of the low-pass filter 

45 is changed. It is found that the ratio becomes equal to 
or smaller than 0.8 when the cut-off frequency is equal 
to or higher than 1 .2 MHz. This condition has an advan- 
tage that the BCA signals can be reproduced stably. 
[0076] A recording method of additional information 

50 in this embodiment is similar to that in the first embodi- 
ment explained above. That is, by using a high output 
power laser such as a YAG laser and a lens for converg- 
ing in a direction such as a cylindrical lens, a laser light 
having a rectangular, stripe shape is converged on the 

55 recording layer 313 to form BCAs 310 along the disk 
circumferential direction in a plurality of areas. An optical 
disk according to the embodiment changes its structure 
due to excessive crystallization at phase transformation 
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when irradiated with a laser light of an output power 
higherthan on the recording of main information. There- 
fore, the BCAs 310a, 310b can be recorded irreversibly, 
and the recording film 313 is removed by irradiation at 
a still higher output power. Thus, it is preferable that the 
BCAs 310aand310b can be recorded as an irreversible 
state of the crystalline state. By recording the BCAs 
31 Oa, 310b in this way, the intensity of reflecting light is 
changed between the BCAs 310a, 310b and the 
non-BCAs 310c, 31 Od. Therefore, the additional infor- 
mation can be reproduced by the optical head in a re- 
producing apparatus for a DVD-ROM. In this case, a 
change in the intensity of reflecting light from an optical 
disk is preferably 10 % or higher. By making a change 
in average refractive index larger by 5% or more, the 
change in the intensity of reflecting light can be set to 
10 % or higher. In the case of DVD-RAM, similarly to 
DVD-ROM, by making a part of the protection layer or 
the reflection layer defective, it becomes possible to in- 
crease a change in the intensity of the reflecting light of 
the signals at the BCA region to a predetermined value 
or higher. There is no problem on reliability because the 
disk has an adhesive structure, 

[0077] As explained above, the recording apparatus 
and the recording method of additional information in the 
second embodiment are similar to the counterparts in 
the first embodiment. However, only the magnetic ani- 
sotropy of the recording layer is changed in the first em- 
bodiment. On the other hand, because it is needed in 
this embodiment to change the intensity of reflecting 
light by a predetermined value or more, the recording 
power and the setting of recording conditions are differ- 
ent. Even when the recording power is set to the same 
as that for a magneto-optical disk, recording may be per- 
formed by using out-focus or by decreasing the record- 
ing power through a filter. 

[0078] For a high density magneto-optical disk such 
as ASMO, additional information is reproduced by using 
the optical head 155 having the structure shown in Fig. 
8. Therefore, the structure of the optical head, the de- 
tection of recording signals and reproduction conditions 
are different from the counterparts in this embodiment. 
However, by using the structure wherein an output inhi- 
bition area is provided in the additional information ac- 
cording to the invention, the copyright of the main infor- 
mation in a disk can be managed and protected strongly, 
by using procedures similar to those shown in the flow- 
chart in the first embodiment. 

[0079] As explained above, for an optical disk such as 
DVD-ROM or DVD-R, other than an overwrite type disk 
such as a magneto- optical disk or a DVD-RAM, by using 
the control data and the ciphered information inhibited 
to be outputted on reproduction in the additional infor- 
mation, an optical disk and a recording and reproducing 
apparatus therefor can protect files and prevent illegal 
copies by using the additional information. 
[0080] Next, a means is explained for actually man- 
aging and protecting the contents by a contents provid- 
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er. First, a production procedure is explained with refer- 
ence to Fig. 18 until a disk having the contents is. pro- 
duced. In a disk production section 19, an MPEG en- 
coder 4 divides original contents such as a moving pic- 

5 ture into blocks and subjects them to variable-length 
coding. Thus, compressed video signals with com- 
pressed images with MPEG are generated. The signals 
are subjected to scrambling by a cipher encoder 1 4 with 
a cipher key 20 prepared with the BCA signals. The 

10 compressed video signals subjected to the scrambling 
are recorded as pit signals on a master disk 6 by a mas- 
ter production apparatus 5. By using a disk former 7 with 
the master disk 6, a large amount of disk substrates with 
recorded pits are produced. A reflection film made of 

15 aluminum or the like is formed thereon by an apparatus 
for forming the reflection layer. Then two disk substrates 
8, 8a are laminated. Thus, a laminated disk 10 is com- 
pleted. Further, for a magneto-optical disk, compressed 
video signals after scrambling are recorded as magne- 
to to-optical signals in the recording layer. For a disk of a 
single plate structure, a disk 140 is completed without 
adhesion. For a DVD-RAM 300, similarly, compressed 
video signals after scrambling are recorded in the re- 
cording layer, and two disks are laminated by an adhe- 

25 sive apparatus 300 to form a laminated disk. For a 
DVD-RAM 300, two disk structures are possible: single 
type having the recording layer only in a single side, and 
double type having the recording layer in the two sides. 
A DVD-R disk can also be fabricated similarly. 

30 [0081] Next, a method of reproduction of a disk by a 
contents provider is explained by recording additional 
information. Fig. 19 shows an apparatus for manufac- 
turing disks and a reproducing apparatus therefor. A 
disk manufacturing section 19 produces a laminated 

35 disk or a single plate disk 1 0 of ROM or RAM type of the 
same contents. In a disk manufacturing apparatus 21 , 
a BCA recorder 1 3 subjects BCA data 1 6a, 1 6b, 1 6c in- 
cluding an identification code 12a, 12b, 12c different for 
each disk PE modulation by a PE modulator 1 7 and per- 

40 forms laser trimming with a YAG laser to form BCAs 1 8a, 
1 8b, 1 8c similar to circular barcodes on disks 1 0a, 1 0b, 
10c, ... The entire disk to which the BCA is recorded is 
referred to as BCA disk 11a, 11b, 1 1 c. As shown in Fig. 
1 3, the pit section or the recording signals are the same 

45 for these BCA disks 11a, 11b, 11c. However, for each 
disk, different IDs of 1, 2, 3 are ciphered in the BCA 18 
as information inhibited to be outputted. A contents pro- 
vider such as a movie company stores the different IDs 
in an ID database 22. At the same time, a barcode read- 

50 er 24 which can read BCA when a directory is sent reads 
BCA data, and the location and the time of the supply 
of the disks are stored in the ID database. The location 
shows a particular system operator 23, such as a CATV 
company, a broadcasting station or an airline company, 

55 to which a disk with a particular ID is supplied. Thus, the 
ID database records when a disk with a particular ID is 
supplied to a particular system operator. Further, by set- 
ting the enciphered ID or the information to which the 
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output is inhibited on reproduction, a BCA disk for a 
specified usage can be fabricated. Then, illegal copy 
can be prevented, and the BCA disk can be traced when 
a large amount of illegal copies are distributed. 
[0082] A case where only contents are supplied in 5 
CATV or the like is explained above. However, contents 
can be protected similarly when a disk wherein BCA sig- 
nals on recorded contents are recorded is sold. When 
a BCA disk of Fig. 1 9 is sold to a general user, a record- 
ing and reproducing apparatus having a similar struc- 
ture to that of the first embodiment may be used. As 
shown in the flowchart in Fig. 10, ciphered ID informa- 
tion in the output inhibition area in the BCA disk is read, 
and a secret key is prepared in the apparatus, and a 
protected file is decoded, similarly to the recording and 
reproduction method of the first embodiment, so as to 
protect the copyright of the disk. 

[0063] Further, the contents can be managed more 
surely if a secret key is provided through a communica- 
tion line. That is, when a ciphered media ID or the like 
is reproduced, at step 301 i in the flowchart in Fig. 10, 
reproduced information is sent through a communica- 
tion line to the contents provider or a management agent 
of the software. Then, the contents provider decodes 
and verifies the cipher of the media ID information. 
When the disk is found to be a normal disk, information 
on the secret key is provided to dissolve scrambling of 
the contents. By using the information on the secret key, 
the protected file of the contents is decoded for repro- 
duction (step 3011). In this case, additional information 
inherent to each contents such as disk ID can always 
be managed, and illegal use of additional information 
can be discovered easily. 

[0084] If a media identification (ID) is ciphered so that 
the disk ID is not correlated to the cipher method com- 
pletely is recorded in a BCA, it cannot be guessed with 
calculation from the ID. That is, only the copyright owner 
knows the relationship between the ID and the ciphering 
calculation. Therefore, it is prevented that a person for 
producing an illegal copy issues a new ID or a ciphered 
information thereof illegally. 

[0085] Further, for ciphering, spectrum signals can be 
generated from information inherent to a user such as 
card ID for IC card and added to the ID signal 38 in the 
disk. In this case, both of media ID and user's personal 
information are needed to be verified, and it becomes 
more difficult to issue illegal ID information. Further, be- 
cause a person having a copyright can confirm both of 
a distributed ID of the software and an ID of the repro- 
ducing apparatus, an illegal copy can be traced more 
easily. 

[0086] As shown in a recording section in a recording 
and reproducing apparatus shown in Fig. 20, when main 
information such as video signals or the like is recorded 
in a disk 140 which records BCA, first, BCA signals in- 
cluding a disk identification (ID) inherent to each optical 
disk are read by the BCA reproduction section 39, and 
signals generated from BCA signals in the additional in- 
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formation are superposed as watermarks to convert the 
video signals, and the converted video signals are re- 
corded in a BCA disk 1 40 (1 0, 300). A watermark is gen- 
erated, for example, based on the disk ID. When video 
signals are reproduced from a BCA disk 140 (10, 300) 
which records the video signals superposed with the 
BCA signals, the BCA signals are first read by the BCA 
reproducing section 39 and detected as ID1 of the disk 
to be used for generating a secret key. In the method for 
generating a secret key, the key is verified and supplied 
in a recording and reproducing apparatus. The verifica- 
tion, generation and supply of a secret key may be per- 
formed through a communication line by a system op- 
erator or a person who manages a software. 
[0087] Next, information inherent to an optical disk su- 
perposed with video signals is detected as disk ID2 by 
a watermark reproducing section which decodes the 
watermark. A secret key generated from the BCA sig- 
nals, ID1, is compared with disk ID2 read from the su- 
perposed signals of the video signals, and if they do not 
agree with each other, the reproduction of video signals 
is stopped. As a result, video signals cannot be repro- 
duced from a disk wherein signals different from the hid- 
den information in the BCA signals are superposed. On 
the other hand, when they agree with each other, by us- 
ing a decoded key including ID information read from 
the BCA signals, video signals superposed with water- 
marks are descrambled by a descrambler 31 and out- 
putted as video signals. 

[0088] When video signals are sent through a com- 
munication line by a method explained above, a BCA 
video disk 10a, 10b, 10c including BCA information ci- 
phered by a disk production apparatus 21 shown in Fig. 
1 9 is sent to a reproducing apparatus 25a, 25b, 25c of 
a system operator 23a, 23b, 23c. 
[0089] The operation for a system operator is ex- 
plained with reference to Fig. 21, which shows a re- 
transmitter in detail. Further, Figs. 22A - 22H illustrate 
waveforms in time axis and in frequency axis of the orig- 
inal signals and each video signals. As shown in Fig. 1 4, 
a reproducing apparatus 25a exclusive for a system op- 
erator is provided in a re-transmitter 28 provided in a 
CATV station or the like, and a BCA disk 11a supplied 
from a movie company or the like is set to the reproduc- 
ing apparatus. Main information in the reproduced sig- 
nals by the optical head 29 is reproduced by a data re- 
production section 30, and descrambled by a descram- 
bler 31 , the original video signals are extended by an 
MPEG decoder 33 to be sent to a watermark section 34. 
In the watermark section 34, the original signal shown 
in Fig. 22A are received and converted by a frequency 
convertersuch as fast Fourier transform (FFT)from time 
axis to frequency axis. Thus, a frequency spectrum 35a 
as shown in Fig. 22B is obtained. The frequency spec- 
trum 35a is mixed by a spectrum mixer 36 with an ID 
signal which has a spectrum shown in Fig. 22C. As 
shown in Fig. 22D, the spectrum 35b of the mixed sig- 
nals is not different from the frequency spectrum 35a of 
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the original signals shown in Fig. 22B. That is, the ID 
signal is subjected to spectrum dispersion. The signal 
is converted by an inverse frequency converter 37 such 
as IFFT from frequency axis to time axis, and signals 
shown in Fig. 22E not different from the original signals 5 
(Fig. 22A) are obtained. Because of spectrum disper- 
sion of the ID signal in frequency spectrum, and deteri- 
oration of video signals Is small. 
[0090] In the apparatus shown in Fig. 21 , video output 
signals from the watermark section 34 is sent to an out- 
put section 42. When a re-transmitter 28 sends com- 
pressed video signals, an MPEG encoder 43 compress- 
es the video signals and a scrambler 45 scrambles them 
with a cipher key inherent to the system operator and a 
transmitter 46 sends the scrambled signals through a 
network or radio communication to an audience. In this 
case, information 47 on compression parameters such 
as transmission rate after compression to the MPEG 
signals is sent from an MPEG decoder 33 to an MPEG 
encoder 43. Therefore, the compression efficiency is im- 
proved in real-time encoding. Further, because audio 
signals and compressed audio signals 48 bypass the 
watermark section 34, they are not expanded or com- 
pressed, and they are not deteriorated. When the com- 
pressed signals are not transmitted, as-scrambled video 
output signals 49 are transmitted by a transmitter 46a. 
For a screen in an airplane or the like, scrambling is not 
necessary. Thus, video signals including watermarks 
are transmitted from a disk 11 . 

[0091] In the apparatus shown in Fig. 21, an illegal 
copier may take out video signals from a bus between 
blocks or by bypassing the watermark section 34. In or- 
der to prevent this copying, buses between the de- 
scrambler 31 , the MPEG decoder 33 and the watermark 
section 34 are ciphered with a shake-hand scheme by 
the mutual authentication sections 32a, 32b, 32c and 
32d provided therein. Signals ciphered by the mutual 
authentication section 32c at the transmission side are 
received by the mutual authentication section 32d at the 
receive side, while the two mutual authentication sec- 
tions 32c and 32d communicate or shake-hand with 
each other. Only when the result of mutual authentica- 
tion is correct, the mutual authentication section 32d at 
the receive side deciphers the cipher signals. The situ- 
ation is similar for the other mutual authentication sec- 
tions 32a and 32b. Therefore, in the embodiment, the 
ciphers cannot be deciphered as far as the mutual au- 
thentication is not performed. Therefore, even if digital 
signals are taken out at an intermediate bus, the cipher 
signals are not deciphered, and the watermark section 
34 are not bypassed eventually. Thus, illegal elimination 
or interpolation of watermarks can be prevented. 
[0092] Now, a method is explained for generating sig- 
nals 38 on the ID information. The BCA data reproduced 
by a BCA reproduction section from a BCA disk 11a are 
verified on signature with a public key sent from the BCA 
disk 11a or the like by a digital signature matching sec- 
tion 40. If the verification is not good (NG), the operation 



is stopped. If OK, because the data are not interpolated, 
the ID itself is sent to a watermark data generator 41a. 
Then, by using ciphered information signals included in 
BCA data, watermark signals are generated in corre- 
spondence to ID signal shown in Fig. 22C. However, the 
additional information is not outputted outside the drive 
in a recording and reproducing apparatus, the signals 
cannot be processed or interpolated. A signal of a secret 
key may be generated by calculation from an ID data or 
a card ID in an IC card 41 . 

[0093] As shown in Fig. 23, for illegal copy, video sig- 
nals 49a are recorded in video tapes 56 by a video cas- 
sette recorder 55, and a large amount of video tapes 56 
of illegal copies are distributed, and the copyright is vi- 
olated. However, by using BCAs of the invention, the 
video signals 49a and video signals 49b reproduced 
from a video tape 56 (refer to Fig. 24) have superposed 
watermarks. Because the watermarks are added in the 
frequency spectrum, they cannot be vanished easily. 
They are not vanished through an ordinary recording 
and reproduction system. 

[0094] A method for detecting watermarks is ex- 
plained with reference to Fig. 24. An illegal copy of a 
medium such as a video tape, a DVD or a laser disk is 
reproduced by an apparatus 55a such as a video cas- 
sette recorder or a DVD player, and the reproduced vid- 
eo signals 49b are received by a first input section in a 
watermark detector 57. Then, with a first frequency 
spectrum converter 59 such as FFT or discrete cosine 
transform (DCT), a first spectrum 60 as a frequency 
spectrum of signals of illegal copy is obtained as shown 
in Fig. 22G. On the other hand, the original contents 61 
are received by a second input section 58a and convert- 
ed to frequency axis by a second frequency converter 
59a to provide a second spectrum 35a as shown in Fig. 
22B. By obtaining a difference between the first spec- 
trum 60 and the second one 35a with a difference cal- 
culator 62, a difference spectrum signal 63 as shown in 
Fig. 22H is obtained. The difference spectrum signal 63 
is sent to an ID detector 64. In the ID detector 64, a wa- 
termark parameter of ID = n is taken out from an ID da- 
tabase 22 (step 65) and received (step 65a), and the 
spectrum signals based on the watermark parameter 
are compared with the difference spectrum signals 63 
(step 65b). Next, it is decided whetherthe spectrum sig- 
nals based on the watermark parameter agree with the 
difference spectrum signals 63 (step 65c). If they agree 
with each other, it is decided that ID - n (step 65d). If 
they do not agree with each other, ID is changed to 
(n+1 ), and a watermark parameter of ID = (n+1 ) is taken 
out from the ID database 22, and the above steps are 
repeated, and the ID of watermarks is detected. If the 
ID is correct, the spectrum of the original signals and 
that of the above-mentioned difference agree with each 
other as shown in Figs. 22C and 22H. Then, the ID of 
watermarks is outputted from an output section 66, and 
a sou rce of the illegal copy becomes clear. By identifying 
the ID of watermarks as explained above, the source of 
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contents of pirate disks and illegal copies can be traced, 
and the copyright is protected. In this embodiment the 
watermark portion in the spectrum dispersion is used, 
but similar advantages can also be obtained by other 
watermark methods. 

[0095] In cases of a RAM disk 140a such as a 
DVD-RAM 300 or a magneto-optical disk 140, a con- 
tents provider such as a CATV station having a DVD 
recording and reproducing apparatus or a magneto-op- 
tical recording and reproducing apparatus, as shown in 
Fig. 7, sends ciphered scrambled data through a com- 
munication line to another recording and reproducing 
apparatus of a user with a ciphered ID number of BCA 
as a key, and the scrambled data are recorded once in 
a RAM disk 140a or a phase-change type RAM in a 
CATV station or the like. 

[0096J In a simplified system, ciphering or scrambling 
is performed in a recording and reproducing apparatus 
of a user. This is explained briefly. In this case, the re- 
cording and reproducing apparatus shown in Fig. 7 is 
operated variously according to the level of copyright 
protection for the input signals. For the level of copyright 
protection, three types of identifiers, that is, copy free, 
copy once and never copy, are mixed with data or wa- 
termarks. For copy free, one generation copy is allowed, 
and for never copy, copying is inhibited. The three types 
of identifiers are discriminated by detecting watermarks 
of input signals by the watermark reproducing section 
263. In the case of copy free identifier, recording is per- 
formed without scrambling. In the case of never copy 
identifier, the recording inhibition section 265 is operat- 
ed to stop recording. In the case of copy once identifier, 
the unique disk identification (ID) is read from the BCA, 
and the input signals are scrambled with the disk ID to 
be recorded in the RAM disk. The recording is explained 
below. 

[0097] First, BCA data are reproduced from the opti- 
cal disk 1 40a with the optical head 29, and they are proc- 
essed by the PE-RZ demodulator 350a and the ECC 
decoder 530b. The obtained BCA data are sent by a 
BCA output section 550. A unique disk ID of say 64 bits 
(8 bytes) is included in the BCA data of 188 bytes, and 
the disk ID is outputted. 

[0098] When input signals are recorded in copy once 
mode, a scrambler 271 in a recording circuit 266 scram- 
bles the MPEG video signals by using the disk ID as one 
of keys. A recorder 272 including a recording circuit con- 
verts the scrambled video data to record signals for re- 
cording in a RAM disk 1 40a with an optical head 29. 
[0099] When reproduction is performed on the RAM 
disk 140a or the phase-change type RAM to which the 
scrambled signals are recorded, it is a legitimate use. 
As shown in Fig. 7, the BCA is read, and a secret key is 
generated from the ciphered BCA data obtained from a 
BCA output section 550, and the data are descrambled 
by a descrambler or a cipher decoder 534a by using the 
unique disk ID in the BCA data or the secret key as a 
key. Then, MPEG signals are expanded by an MPEG 
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decoder 261 to provide video signals. However, when 
the scrambled data in the RAM disk 140a recorded nor- 
mally are copied in a different RAM disk 140b, that is, 
when the disk is used illegally, the BCA data of the disk 
are different on reproduction, and a correct key cannot 
be obtained for canceling the scrambled data. There- 
fore, the cipher decoder 534a cannot descramble the 
data correctly. Thus, video signals cannot be obtained. 
Because signals copied in the second disk or disks in 
the second or subsequent generations of RAM disk can- 
not be reproduced, the copyright of the copy once con- 
tents added with the watermarks is protected. As a re- 
sult, the contents are recorded or reproduced only from 
the RAM disk 140a. In the case of the DVD- RAM shown 
in Fig. 14A or 14C, recording and reproduction are pos- 
sible for the one DVD-RAM disk similarly. Because the 
ciphered BCA signals are not outputted from the record- 
ing and reproducing apparatus by ciphering the BCAs, 
it is impossible to extract only the BCA data to read or 
change the secret key. 

[01 00] In order to protect the software more strongly, 
first, BCA data in the RAM disk 140a of a user are sent 
through a communication line to a contents provider. 
Next, at the contents provider, the BCA data are con- 
verted to watermarks in a watermark recorder 264, and 
video signals are embedded and transmitted. At the us- 
er, the signals are recorded in a RAM disk 1 40a. On re- 
production, at a watermark reproduction and identifica- 
tion section 262, BCA data or the like of a recording per- 
mission identifier and watermarks are compared with 
the counterpart obtained by a BCA output section 550. 
Only if they agree with each other, the reproduction is 
permitted. Thus, the copyright is protected more strong- 
ly. In this method, even when a digital/analog copy is 
performed directly from the magneto-optical disk 140a 
to a VCR tape, the watermarks are detected by a wa- 
termark reproduction section 23, so that illegal digital 
copy can be prevented or detected. In the case of a 
DVD-RAM 300a shown in Fig. 7, illegal digital copy can 
be prevented or detected similarly. 
[01 01 ] By providing the watermark reproduction sec- 
tion 263 in a magneto-optical recording and reproducing 
apparatus or a DVD recording and reproducing appara- 
tus to add ciphered information of "once recordable 
identified to the signals received from the contents pro- 
vider, the software can be protected more strongly. Fur- 
ther, if recording is allowed by a recording prevention 
section 265, the recording to a second disk or an illegal 
copy is prevented by the recording prevention section 
265 and a "once recorded identifier". 
[0102] It is also possible to generate watermarks by 
a watermark recorder 264 on the identifier of "once re- 
corded", and an individual disk number of a magneto- 
optical disk 140a recorded beforehand in the BCA re- 
corder 120 and to superpose the watermarks to the re- 
cording signals to be recorded in the RAM disk 140a. 
[0103] Further, it is also possible that a time informa- 
tion input section 269 adds date information permitted 
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by a system operator in a rental shop or the like, as the 
additional information, to a key of the watermarks or 
scrambled data and gives it to the scrambler 271 . It is 
also possible to use a synthesized key as a password. 
When the reproducing apparatus reproduces and 5 
checks the date information from the password 271 a or 
from the BCA data and watermarks, it is possible to limit 
a period when the scrambling key can be cancelled, 
such as "enable time of three days". Because the addi- 
tional information is not outputted from a reproducing 
apparatus, this can be applied to a rental disk system 
including time information. In this case, the copy is pre- 
vented, the copyright is protected surely, and an illegal 
use is very difficult. 

[0104] Further as shown in a recording circuit 266 
shown in Fig. 7, BCA data are used in a part of a cipher 
key of scrambling, and BCA data are used for the addi- 
tional information ciphered primarily and for the addi- 
tional information ciphered secondarily. Then, the wa- 
termark reproduction section 263 checks the both. 
Then, an illegal copy can be prevented more strongly. 
[0105] As explained above, in an overwrite optical 
disk such as a magneto-optical disk used in ASMO or a 
DVD-RAM, by using inherent information in the addition- 
al information of the invention which cannot be output- 
ted, the copyright can be protected more strongly by us- 
ing watermarks and scrambling, 

[0106} Further, as to the additional information, the 
DVD disk and the magneto-optical disk can be provided 
to be common on the format of information signals and 
the like. Then, according the reproduction procedure of 
the additional information shown in the flowchart in Figs. 
10A and 1 0B, as far as the optical disk is a compatible 
disk, the contents can be protected and managed com- 
monly irrespective of the type of the optical disk by a 
recording and reproducing apparatus having the same 
structure. Therefore, an optical disk and a recording and 
reproducing apparatus therefor has high reliability on 
the copyright protection. 

[0107] Further, an accounting system for each con- 
tents such as pay-per-view of video information can be 
realized in this embodiment by combining the transmis- 
sion of additional information inhibited to be outputted 
for each software or contents, information on a secret 
key from the contents provider, in combination with a 
pay method of a fee from an IC card. Further, an ac- 
counting system on the use of contents can be set for 
each optical disk, by using the additional information in- 
hibited to be outputted of the invention. 
[0108] Further, in a recording and reproducing appa- 
ratus for a write once optical disk or an overwrite optical 
disk including the additional information inhibited to be 
outputted, data file of information managed personally 
are ciphered, or data file in a system in a company is 
ciphered with individual information of an employer. 
Then, an access right to each optical disk can be set 
which is used for personal data or for data file of infor- 
mation in a company. Therefore, a system is provided 
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where security of information protected except specified 
uses, such as information on personal privacy, can be 
enhanced. It is very difficult to access the data file man- 
aged and protected as mentioned above from the exter- 
nal. 

[0109] Further, in a system where ciphered BCA in- 
formation and a secret key are combined in the addi- 
tional information of the invention, when the same sig- 
nals are recorded by superposition in a ROM disk or a 
RAM disk. Then, virtual watermarks can be realized. As 
a result, by using the optical disk and the reproducing 
apparatus according to the invention, video signals out- 
putted from the reproducing apparatus are all embed- 
ded with watermarks in correspondence to ID informa- 
tion issued by a contents provider. In contrast to a prior 
art method of managing information for each disk, the 
disk cost and the disk production time can be reduced 
to a large extent. 

[0110] In the above embodiments, a DVD-ROM disk 
or a DVD-RAM disk of two-plates lamination type or an 
optical disk of a single plate type is used for explanation. 
However, according to the invention, the same advan- 
tages can be obtained generally over disks irrespective 
of the structure of the disk. That is, in different ROM 
disks, RAM disks or DVD-R disks and magneto-optical 
disks, similar advantage can be obtained by reading the 
explanation with DVD-R disk, DVD-RAM disk or mag- 
neto-optical disk. However, the explanation is omitted. 
[01 1 1 ] In the above embodiments, a magneto-optical 
disk having a recording layer of a three-layer structure 
of CAD type is used in the explanation. However, it may 
also be applied to a magneto-optical disk of FAD type, 
RAD type or double mask type where reproduction is 
possible with magnetic super-resolution, a prior art mag- 
neto-optical disk, or a magneto-optical disk for repro- 
ducing data by enlarging recording magnetic domains. 
Further, for a prior art optical disk, a DVD-ROM, a 
DVD-RAM, a DVD-R, or a disk having a structure for 
reading information in a recording layer consisting of two 
or more layers from one side for higher recording den- 
sity, by using the disk structure of additional information 
and the recording and reproduction method explained 
above, the management information for software in an 
optical disk can be recorded easily to the additional in- 
formation. Then, a superior optical disk can be provided 
where a copy of the contents can be prevented. 
[0112] The above-mentioned embodiments are ex- 
plained on optical disks. However, the invention can also 
be applied to different recording media such as a mag- 
netic tape, an optical tape, a magnetic disk, an optical 
card, a magnetic card and a semiconductor memory de- 
vice, and it is obvious that they are to be understood as 
included within the scope of the present invention. 
[0113] Although the present invention has been fully 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. 
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Claims 

1 . An optical disk (1 00) having at least a recording lay- 
er for recording information, said recording layer 
comprising: 

a first recording area (110) recording contents 
data and data for recording and reproducing the 
contents data; and 

a second recording area (101) recording sec- 
ondary data on the contents recorded in the first 
recording area; 

wherein said second recording area (101) 
comprises: 

a first section (111) recording control data on 
the second recording area; 
a second section (113) recording data not to be 
inhibited to be outputted from a recording and 
reproducing apparatus for the optical disk; and 
a third section (112) recording data to be inhib- 
ited to be outputted from the recording and re- 
producing apparatus for the optical disk; 

wherein the control data recorded in the first 
section (111) includes an identifier which shows 
whether said second recording area includes said 
third section or not. 

2. The optical disk according to claim 1 , wherein data 
recorded in the second recording area (101) are 
stripe marks longer in radial direction and cannot be 
overwritten after they are written once. 

3. The optical disk according to claim 1 or 2, wherein 
the data for recording and reproducing the contents 
data in said first recording area (110) include an 
identifier (1 04) which shows whether information is 
recorded in said second recording area (101). 

4. The optical disk according to claim 1 or 2, wherein 
an identifier which shows whether information is re- 
corded in said second recording area (101) is re- 
corded in said first section (111) in said second re- 
cording area (101). 

5. The optical disk according to claim 1 or 2, wherein 
the data for recording and reproducing the contents 
data in said first recording area (110) include an 
identifier (105) which shows whether information is 
recorded additionally in said second recording area 
(101) and an amount of recorded data in said sec- 
ond recording area (101). 

6. The optical disk according to one of claims 1 to 5, 
wherein ciphered data are recorded in said third 
section (112) in said second recording area (101). 



7. The optical disk according to one of claims 1 to 6, 
wherein a disk identifier different for each optical 
disk is recorded in said second recording area 
(101). 

5 

8. The optical disk according to one of claims 1 to 7, 
wherein said second recording area (1 01 ) is provid- 
ed at a predetermined area in an inner peripheral 
section or an outer peripheral section in the disk. 

10 

9. The optical disk according to claim 1 , wherein data 
are recorded in said first recording area (1 1 0) in the 
recording layer by generating uneven pits in a re- 
flection film, and data are recorded by removing the 

15 reflection film partially as stripe marks longer in the 
radial direction. 

10. The optical disk according to one of claims 1 to 9, 
wherein said first recording area (110) is an area to 

20 which information can be written. 

1 1 . The optical disk according to claim 1 0, wherein said 
first recording area (110) has said recording layer 
to which data can be recorded with an optical de- 

25 vice. 

12. The optical disk according to claim 11 , wherein said 
first recording area (110) has said recording layer 
to which data can be recorded with an optical device 

30 a plurality of times. 

13. The optical disk according to claim 10, 11 or 12, 
wherein said recording layer comprises an organic 
layer changeable between two states detectable 

35 optically. 

14. The optical disk according to claim 1 2, wherein said 
recording layer comprises a magnetic layer having 
perpendicular magnetic anisotropy in a film normal 

40 direction. 

1 5. The optical disk according to claim 1 4, wherein said 
barcode portions of second recording area (101) 
has smaller perpendicular magnetic anisotropy 

45 along film normal direction than said non-barcode 
portions. 

16. The optical disk according to claim 1 2, wherein said 
recording layer comprises a plurality of layered 

50 magnetic films. 

17. The optical disk according to claim 1 0, wherein said 
recording layer comprises a recording layer made 
of Ge-Sb-Te alloy. 

55 

18. The optical disk according to claim 1 0, wherein said 
recording layer comprises a film changeable re- 
versibly between two optically detectable states, an 
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amount of reflection light from said first recording 
area (110) is different from that from said second 
recording area (101). 

1 9. The optical disk according to claim 1 8, wherein said 
recording layer is changeable reversibly between 
crystalline and amorphous states according to con- 
ditions of a light for illuminating said recording layer. 

20. The optical disk according to claim 1 9, wherein said 
recording layer comprises barcode portions made 
of amorphous state and portions between the bar- 
code portions made of crystalline state. 

21 . The optical disk according to claim 1 9, wherein said 
recording layer comprises barcode portions, and 
non-barcode portions between the barcode por- 
tions having a higher reflectivity than the barcode 
portions. 

22. A method reproducing contents from an optical disk 
(1 00) having at least a recording layer for recording 
information, said recording layer comprising a first 
recording area (110) recording contents data and 
data for recording and reproducing the contents da- 
ta, and a second recording area (101) recording 
secondary data on the contents recorded in the first 
recording area, comprising the steps of: 

reproducing data from said second recording 
area (101) before reproducing data from said 
first recording area (110); 
deciding, based on control data included in data 
reproduced from said second recording area 
(101), whether the data reproduced from said 
second recording area (101) include data to be 
inhibited to be outputted from a recording and 
reproducing apparatus forthe optical disk to the 
external; and 

processing the data to be inhibited to be out- 
putted only in the a recording and reproducing 
apparatus when the data reproduced from said 
second recording area (1 01) are determined to 
include the data to be inhibited to be outputted, 
without outputting the data to be inhibited to be 
outputted. 

23. The method according to claim 22, wherein data are 
reproduced from said first recording area (110) ac- 
cording to reproduction conditions included in the 
data to be inhibited to be outputted when the data 
reproduced from said second recording area (101) 
are determined to include the data to be inhibited to 
be outputted. 

24. The method according to claim 22, further compris- 
ing the steps of: 
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reproducing data from said first recording area 
(110); and 

detecting an identifier (104) which shows 
whether data exist in said second recording ar- 
5 ea (1 01), in the data reproduced from said first 

recording area (110); 

wherein said step of reproducing data from 
said second recording area (101) is performed only 
10 when the identifier (1 04) is detected. 

25. The method according to one of claims 22, 23 and 
24, wherein when the data reproduced from said 
second recording area (101) are determined to in- 

15 elude the data to be inhibited to be outputted, iden- 
tification is performed by using data reproduced 
from the second recording area (101), and only 
when restriction on the output of the data in the first 
recording area (110) is canceled, reproduced sig- 

20 nals of data recorded in the first recording area 
(110) are deciphered and decoded. 

26. The method according to one of claims 22, 23 and 
24, wherein when the data reproduced from said 

25 second recording area (101) are determined to in- 
clude the data to be inhibited to be outputted, infor- 
mation signals are generated based on the data, 
and the contents data are superposed and output- 
ted with the information signals. 

30 

27. An apparatus for reproducing contents from an op- 
tical disk (100) having at least a recording layer for 
recording information, said recording layer compris- 
ing a first recording area (110) recording contents 

35 data and data for recording and reproducing the 
contents data, and a second recording area (101) 
recording secondary data on the contents recorded 
in the first recording area (110), the apparatus com- 
prising: 

40 

an optical head (29) which reproduces informa- 
tion from the optical disk with an optical spot; 
a first reproducing section (30) which reproduc- 
es data with said optical head from the first re- 
45 cording area; and 

a second reproducing section (39) which repro- 
duces data with said optical head from the sec- 
ond recording area; 

so wherein said second reproducing section (39) 

reproduces data from the second recording area 
before said first reproducing section (30) reproduc- 
es data from the first recording area, decides, based 
on control data included in data re-produced from 

55 the second recording area, whether the data repro- 
duced from the second recording area include data 
to be inhibited to be outputted from the apparatus 
for the optical disk to the external, and processes 
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the data to be inhibited to be outputted only in the 
recording and reproducing apparatus when the da- 
ta reproduced from the second recording area are 
determined to include the data to be inhibited to be 
outputted, without outputting the data to be inhibited 5 
to be outputted. 

28. The apparatus according to claim 27, further com- 
prising: 

10 

a detector which detects an identifier, which 
shows whether information is recorded in the 
second recording area (1 01 ) in the optical disk, 
from reproduced signals by the first reproduc- 
ing section (30); and 15 
a controller which moves said optical head (29) 
to the second recording area (101) when said 
detector detects the identifier, reproduces con- 
trol data from the second recording area (101) 
by said second reproducing section (39), and 20 
decides according to the control data whether 
the data to be inhibited to be outputted are in- 
cluded or not. 

29. The apparatus according to claim 27, wherein said 25 
second reproducing section (39) reproduces data 
in the second recording area (101) according to a 
detection signal received by a photodetector provid- 
ed in said optical head (29) or a sum of detection 
signals received by a plurality of photodetectors 30 
provided in said optical head (29). 

30. The apparatus according to one of claims 27, 28 
and 29, further comprising a second detector which 
detects whether a protective safety mode is set for 35 
the data in the first recording area (110) in the opti- 
cal disk, from reproduced signals from the second 
recording area (101) by the second reproducing 
section (39), wherein when the setting of the pro- 
tective safety mode is detected by said second de- 40 
tector, said first reproducing section (30) performs 
identification by using data reproduced from the 
second recording area (101), and only when restric- 
tion on the output of the data in the first recording 
area is canceled, reproduced signals of data re- 45 
corded in the first recording area (110) are deci- 
phered and decoded. 

31. The apparatus according to one of claims 27, 28, 
29 and 30, wherein the data to be inhibited to be so 
outputted include a disk identification different for 
each optical disk. 

32. The apparatus according to one of claims 27, 28, 
29 and 30, wherein the disk identification in the sec- 55 
ond recording area (101) is ciphered, further com- 
prising a key generator which generates a secret 
key for decoding the contents data in the first re- 
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cording area (110) by using a ciphered disk identi- 
fication included in the second recording area (101). 

33. The apparatus according to claims 32, wherein said 
second reproducing section (39) performs verifica- 
tion by using the secret key generated by said key 
generator and deciphering and decoding for the 
contents data in the first recording area (110). 

34. The apparatus according to one of claims 27, 28, 
29 and 30, wherein ciphered data are recorded in 
the second recording area (101) in the optical disk; 
further comprising: 

a third reproducing section which decodes the 
ciphered data in the second recording area 
(101) reproduced by said second reproducing 
section (39); 

a cipher decoder (31) for signals reproduced 
from the first recording area (110) by said first 
reproducing section (30); 
a first mutual authentication section provided in 
said third reproducing section; and 
a second mutual authentication section (32a) 
provided in said cipher decoder; 

wherein only when said first and second mu- 
tual authentication sections authenticate mutually, 
the ciphers reproduced from the first recording area 
(110) are deciphered. 

35. The apparatus according to one of claims 27, 2B, 
29 and 30, wherein said second reproducing sec- 
tion (39) reproduces ciphered data to be inhibited 
to be outputted, further comprising a transmission 
section (46) which transmits the ciphered data re- 
produced by said second reproducing section (39) 
and plaintext data reproduced from the second re- 
cording area (101) through a connection line to an 
external apparatus. 

36. The apparatus according to claim 27, 
wherein said second reproducing section (39) 

generates information signals based on data to be 
inhibited to be outputted recorded in the second re- 
cording area (101), and said first reproducing sec- 
tion (30) superposes the information signals to sig- 
nals reproduced from the first recording area (110) 
and outputs the superposed signals. 

37. The apparatus according to claim 36, further com- 
prising: 

a third reproducing section which reproduces 
the superposed signals generated by said sec- 
ond reproducing section (39); 
a cipher decoder (31) for signals reproduced 
from the first recording area (110) by said first 
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reproducing section (30); 

a first mutua! authentication section provided in 

said third reproducing section; and 

a second mutual authentication section (32a) 

provided in said cipher decoder (31); 

wherein only when said first and second mu- 
tual authentication sections authenticate identifica- 
tion mutually the ciphers reproduced from the first 
recording area (110) are deciphered. 

38. The apparatus according to claim 36, wherein said 
second reproducing section (39) reproduces ci- 
phered data to be inhibited to be outputted, further 
comprising a transmission section (46) which trans- 
mits the ciphered data reproduced by said second 
reproducing section (39) and plaintext data repro- 
duced from the second recording area (101) 
through a connection line to an external apparatus. 

39. A recording and reproducing apparatus for record- 
ing and reproducing contents from an optical disk 

(1 00) having at least a recording layer for recording 
information, said recording layer comprising a first 
recording area (110) recording contents data and 
data for recording and reproducing the contents da- 
ta, and a second recording area (101) recording 
secondary data on the contents recorded in the first 
recording area (110), wherein said second record- 
ing area (101) comprises a first section (111) record- 
ing control data on the second recording area, a 
second section (1 1 3) recording data not to be inhib- 
ited to be outputted from the recording and repro- 
ducing apparatus for the optical disk, and a third 
section (112) recording data to be inhibited to be 
outputted from the recording and reproducing ap- 
paratus for the optical disk, wherein the control data 
recorded in the first section includes an identifier 
which shows whether said second recording area 
includes the third section or not, the apparatus com- 
prising: 

a generator (39) which generates information 
signals based on data inherent to the optical 
disk, recorded in the second recording area and 
inhibited to be outputted from the recording and 
reproducing apparatus, and 
a recorder (272) which superposes the gener- 
ated information signals with predetermined 
signals and records the superposed signals to 
the first recording area or add them to the sec- 
ond recording area. 

40. The recording and reproducing apparatus accord- 
ing to claim 39, wherein the signals to be super- 
posed are watermarks generated by using a disk 
identification recorded in the second recording area 

(101) . 
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41. The recording and reproducing apparatus accord- 
ing to claim 39, further comprising a watermark 
adder (264) which adds watermark to the contents 
data in the first recording area (110), wherein said 

5 watermark adder (264) generates watermarks 

based on data recorded in the second recording ar- 
ea (1 01 ) and reproduced with an optical head, adds 
the watermarks to the contents data and records the 
added data to the first recording area (110). 

w 

42. The recording and reproducing apparatus accord- 
ing to claim 39, further comprising: 

a frequency converter (34a) which converts re- 
15 produced signals from the first recording area 

(110) from time axis signals to frequency axis 
signals to provide first conversion signals; 
a mixer (36) which adds or superposes the first 
conversion signals to signals reproduced from 
20 the second recording area (101) to provide 

mixed signals; and 

a reverse frequency converter (37) which con- 
verts the mixed signals from frequency axis sig- 
nals to time axis signals to provide second con- 
25 version signals. 

43. The apparatus according to claim 39, further com- 
prising: 

30 a cipher device (264) which ciphers the con- 

tents based on data including information inher- 
ent to a disk, the information having been re- 
corded in the second recording area (101); 
a recording section (272) which records the 

35 contents ciphered by said cipher device (264) 

in the first recording area (110) in the optical 
disk. 

44. The recording device according to claim 42, further 
40 comprising a watermark decoder which decodes 

watermark information generated based on a disk 
identification from input signals, wherein when de- 
coded data obtained by said watermark decoder 
has a predetermined value, said recording section 
45 ciphers the input signals based on the disk identifi- 
cation and records the ciphered signals to the opti- 
cal disk. 

45. The recording device according to claim 42, where- 
50 jn said watermark decoder converts input signals 

from time space to frequency space and decodes 
watermarks by using the signals in the frequency 
space. 

55 46. The apparatus according to claim 27, wherein the 
contents data recorded and reproduced in the first 
recording area (101) are ciphered data the second- 
ary data includes a disk identification inherent to 
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each optical disk, and said first reproducing section 
(30) decodes the ciphered contents data by using 
the disk identification reproduced by said second 
reproducing section (39). 

47. The apparatus according to claim 46, wherein said 
second reproducing section (39) comprises a 
PE-RZ decoder. 

48. The apparatus according to claim 46, wherein said 
second reproducing section (39) comprises a de- 
vice which suppresses high frequency components 
with cut-off frequency of 1 .2 MHz. 

49. The apparatus according to claim 27, wherein 
said second reproducing section (39) comprises a 
device which suppresses high frequency compo- 
nents with cut-off frequency of 1 .2 MHz and de- 
codes the secondary data after suppressing high 
frequency components by the device. 

50. The apparatus according to claim 49, wherein said 
second reproducing section (39) comprises a de- 
vice which suppresses high frequency components 
with cut-off frequency of 1 .2 MHz. 



Patentanspriiche 

1 . Optische Disk (1 00) mit wenigstens einer Aufzeich- 
nungsschicht zum Aufzeichnen von Information, 
wobei die Aufzeichnungsschicht enthalt: 

einen ersten Aufzeichnungsbereich (110), der 
Inhaltsdaten und Daten zum Aufzeichnen und 
Wiedergeben der Inhaltsdaten aufnimmt, und 
einen zweiten Aufzeichnungsbereich (1 01 ), der 
Sekundardaten zu dem in dem ersten Auf- 
zeichnungsbereich aufgezeichneten Inhalt auf- 
nimmt, 

wobei der zweite Aufzeichnungsbereich (1 01 ) 
aufweist: 

einen ersten Abschnitt (111), der Steuerdaten 
zu dem zweiten Aufzeichnungsbereich auf- 
nimmt, 

einen zweiten Abschnitt (113), der Daten auf- 
nimmt, die nicht daran zu hindem sind, von ei- 
ner Aufzeichnungs- und Wiedergabevorrich- 
tung fur die optische Disk ausgegeben zu wer- 
den, und 

einen dritten Abschnitt (112), der Daten auf- 
nimmt, die daran zu hindern sind, von der Auf- 
zeichnungs- und Wiedergabevorrichtung fur 
die optische Disk ausgegeben zu werden, 

wobei die in dem ersten Abschnitt (111) aufgezeich- 



neten Steuerdaten eine Kennung einschlieBen, 
welche anzeigt, ob der zweite Aufzeichnungsbe- 
reich den dritten Abschnitt einschlieBt oder nicht. 

5 2. Optische Disk nach Anspruch 1 , 

worin in dem zweiten Aufzeichnungsbereich (101) 
aufgezeichnete Daten in radialer Richtung langere 
Streifenmarkierungen sind und nicht uberschrieben 
werden konnen, nachdem sie einmal geschrieben 

10 wurden. 

3. Optische Disk nach Anspruch 1 oder2 f 

worin die Daten zum Aufzeichnen und Wiederge- 
ben der Inhaltsdaten in dem ersten Aufzeichnungs- 
15 bereich (110) eine Kennung (104) einschlieBen, 
welche anzeigt, ob Information in dem zweiten Auf- 
zeichnungsbereich (101) aufgezeichnet ist. 

4. Optische Disk nach Anspruch 1 oder 2, 

20 worin eine Kennung, welche anzeigt, ob Informati- 
on in dem zweiten Aufzeichnungsbereich (101) auf- 
gezeichnet ist, in dem ersten Abschnitt (111) in dem 
zweiten Aufzeichnungsbereich (101) aufgezeich- 
net ist. 

25 

5. Optische Disk nach Anspruch 1 oder 2, 

worin die Daten zum Aufzeichnen Und Wiederge- 
ben der Inhaltsdaten in dem ersten Aufzeichnungs- 
bereich (110) eine Kennung (1 05), welche anzeigt, 
30 ob Information zusatzlich in dem zweiten Aufzeich- 
nungsbereich (101) aufgezeichnet ist, und eine 
Menge von aufgezeichneten Daten in dem zweiten 
Aufzeichnungsbereich (101) einschlieBen. 

35 6. Optische Disk nach einem der Anspruche 1 bis 5, 
worin chiff rierte Daten in dem dritten Abschnitt (112) 
in dem zweiten Aufzeichnungsbereich (101) aufge- 
zeichnet sind. 

40 7. Optische Disk nach einem der Anspruche 1 bis 6, 
worin eine fur jede optische Disk verschiedene 
Diskkennung in dem zweiten Aufzeichnungsbe- 
reich (101) aufgezeichnet ist. 

45 8. Optische Disk nach einem der Anspruche 1 bis 7, 
worin der zweite Aufzeichnungsbereich (101) in ei- 
nem vorbestimmten Bereich in einem inneren um- 
fanglichen Abschnitt oder einem auBeren umfang- 
lichen Abschnitt auf der Disk vorgesehen ist. 

50 

9. Optische Disk nach Anspruch 1 , 

worin Daten in dem ersten Aufzeichnungsbereich 
(110) in der Aufzeichnungsschicht durch Erzeugen 
ungleichmaBiger Pits in einem Reflexionsfilm auf- 
55 gezeichnet werden und Daten durch teilweises Ent- 
fernen des Ref lexionsfiims als streifenformige Mar- 
kierungen, die langer in radialer Richtung sind, auf- 
gezeichnet werden. 



21 



41 



EP 0 997 899 B1 



42 



10. Optische Disk nach einem der Anspruche 1 bis 9, 
worin der erste Aufzeichnungsbereich (1 1 0) ein Be- 
reich ist, in welchen Information geschrieben wer- 
den kann. 

11. Optische Disk nach Anspruch 10, 

worin der erste Aufzeichnungsbereich (110) die 
Aufzeichnungsschicht aufweist, auf welch e Daten 
mit einer optischen Einrichtung aufgezeichnet wer- 
den konnen. 

12. Optische Disk nach Anspruch 11, 

worin der erste Aufzeichnungsbereich (110) die 
Aufzeichnungsschicht aufweist, auf welche Daten 
mit einer optischen Einrichtung mehrere Male auf- 
gezeichnet werden konnen. 

13. Optische Disk nach Anspruch 10, 11 oder 12, 
worin die Aufzeichnungsschicht eine organische 
Schicht enthalt, welche zwischen zwei optisch de- 
tektierbaren Zustanden veranderbar ist. 



worin die Aufzeichnungsschicht aus amorphem Zu- 
stand erzeugte Barcodeabschnitte und zwischen 
den Barcodeabschnitten aus kristallinem Zustand 
erzeugte Abschnitte aufweist. 

5 

21. Optische Disk nach Anspruch 19, 

worin die Aufzeichnungsschicht Barcodeabschnitte 
und barcodefreie Abschnitte zwischen den Bar- 
codeabschnitten aufweist, die eine hohere Reflek- 
10 tivitat als die Barcodeabschnitte haben. 

22. Verfahren, welches den Inhalt einer optischen Disk 
(100) wiedergibt, die wenigstens eine Aufzeich- 
nungsschicht zum Aufzeichnen von Information 

15 aufweist, wobei die Aufzeichnungsschicht einen er- 
sten Aufzeichnungsbereich (110), der tnhaltsdaten 
und Daten zum Aufzeichnen und Wiedergeben der 
Inhaltsdaten aufnimmt, und einen zweiten Auf- 
zeichnungsbereich (101) aufweist, der Sekundar- 
20 daten zu dem aufgezeichneten Inhalt in dem ersten 
Aufzeichnungsbereich aufnimmt, mit den Schritten: 



20 



14. Optische Disk nach Anspruch 12, 

worin die Aufzeichnungsschicht eine magnetische 
Schicht aufweist, die eine senkrechte, magnetische 25 
Anisotropie in einer zum Film normalen Richtung 
aufweist. 

15. Optische Disk nach Anspruch 14, 

worin die Barcodeabschnitte der zweiten Aufzeich- 30 
nungsschicht (101) eine kleinere senkrechte, ma- 
gnetische Anisotropie entlang der Film-Normalrich- 
tung haben als die barcodefreien Abschnitte. 

16. Optische Disk nach Anspruch 12, 35 
worin die Aufzeichnungsschicht mehrere geschich- 
tete magnetische Filme aufweist. 

17. Optische Disk nach Anspruch 10, 

worin die Aufzeichnungsschicht eine aus Ge-Se- 40 
Te-Legierung hergestellte Aufzeichnungsschicht 
aufweist. 

18. Optische Disk nach Anspruch 10, 

worin die Aufzeichnungsschicht einen reversibel <*5 
zwischen zwei optisch detektierbaren Zustanden 
veranderbaren Film aufweist, wobei eine Menge 
von dem ersten Aufzeichnungsbereich (110) reflek- 
tierten Lichts sich von der von dem zweiten Auf- 
zeichnungsbereich (101) unterscheidet. 

19. Optische Disk nach Anspruch 18, 

worin die Aufzeichnungsschicht reversibel zwi- 
schen kristallinen und amorphen Zustanden gemaB 
der Bedingungen eines Lichts zum Beleuchten der 55 
Aufzeichnungsschicht veranderbar ist. 

20. Optische Disk nach Anspruch 19, 



Reproduzieren von Daten aus dem zweiten 
Aufzeichnungsbereich (101) bevor Daten aus 
dem ersten Aufzeichnungsbereich (110) repro- 
duziert werden, 

auf Kontrolldaten, die in den aus dem zweiten 
Aufzeichnungsbereich (101) reproduzierten 
Daten enthalten sind, basierendes Entschei- 
den, ob die aus dem zweiten Aufzeichnungs- 
bereich (101) reproduzierten Daten Daten ein- 
schlieBen, die daran zu hindern sind, von einer 
Aufzeichnungs- und Wiedergabevorrichtung 
fur die optische Disk an die Umgebung ausge- 
geben zu werden, und 

Verarbeiten der an der Ausgabe zu hindernden 
Daten nur in der Aufzeichnungs- und Wieder- 
gabevorrichtung, wenn festgestellt wird, dass 
die aus dem zweiten Aufzeichnungsbereich 
(101) reproduzierten Daten an der Ausgabe zu 
hindernde Daten einschlieBen, ohne die an der 
Ausgabe zu hindernden Daten auszugeben. 

23. Verfahren nach Anspruch 22, 

wobei Daten aus dem ersten Aufzeichnungsbereich 
(110) gemaB Reproduktionsbedingungen wieder- 
gegeben werden, die in den an der Ausgabe zu hin- 
dernden Daten eingeschlossen sind, wenn festge- 
stellt wird, dass die aus dem zweiten Aufzeich- 
nungsbereich (101) reproduzierten Daten die an 
der Ausgabe zu hindernden Daten einschlieBen. 

24. Verfahren nach Anspruch 22, femer die Schritte 
aufweisend: 

Reproduzieren von Daten aus dem ersten Auf- 
zeichnungsbereich (110) und 
Detektieren eine Kennung (104), welche an- 
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zeigt, ob Daten in dem zweiten Aufzeichnungs- 
bereich (101) vorliegen, in den aus dem ersten 
Aufzeichnungsbereich (110) reproduzierten 
Daten, 

.wobei der Schritt des Reproduzierens von 
Daten aus dem zweiten Aufzeichnungsbereich 
(1 01 ) nur ausgefuhrt wird, wenn die Kennung (1 04) 
detektiert wird. 

25. Verfahren nach einem der Anspruche 22, 23 und 
24, 

wobei eine Identifikation unter Verwendung der aus 
dem zweiten Aufzeichnungsbereich (101) reprodu- 
zierten Daten durchgefuhrt wird, wenn festgestellt 
wird, dass die aus dem zweiten Aufzeichnungsbe- 
reich (101) reproduzierten Daten die an der Ausga- 
be zu hindernden Daten einschlieBen, und wobei 
aus in dem ersten Aufzeichnungsbereich (110) auf- 
gezeichneten Daten reproduzierte Signale nur de- 
chiffriert und decodiert werden, wenn die Ein- 
schrankung auf der Ausgabe der Daten in dem er- 
sten Aufzeichnungsbereich (110) aufgehoben wird. 

26. Verfahren nach einem der Anspruche 22, 23 und 
24, 

wobei, wenn festgestellt wird, dass die aus dem 
zweiten Aufzeichnungsbereich (101) reproduzier- 
ten Daten die an der Ausgabe zu hindernden Daten 
einschlieBen, informationssignale auf der Basis der 
Daten erzeugt werden und die Inhaltsdaten mit den 
Informationssignalen ubertagert und ausgegeben 
werden. 

27. Vorrichtung zur Wiedergabe des Inhalts einer opti- 
schen Disk (100), die wenigstens eine Aufzeich- 
nungsschicht zum Aufzeichnen von Information 
hat, wobei die Aufzeichnungsschicht einen ersten 
Aufzeichnungsbereich (110), der Inhaltsdaten und 
Daten zum Aufzeichnen und Wiedergeben der In- 
haltsdaten aufnimmt, und einen zweiten Aufzeich- 
nungsbereich (1 01) aufweist, der sekundare Daten 
zu dem in dem ersten Aufzeichnungsbereich (110) 
aufgezeichneten Daten aufnimmt, wobei die Vor- 
richtung aufweist: 

einen optischen Kopf (29), welcher Information 
von der optischen Disk mittels einem optischen 
Spot reproduziert, 

einen ersten Reproduktionszweig (30), welcher 
Daten mittels dem optischen Kopf aus dem er- 
sten Aufzeichnungsbereich reproduziert, und 
einen zweiten Reproduktionszweig (39), wel- 
cher Daten mittels dem optischen Kopf aus 
dem zweiten Aufzeichnungsbereich reprodu- 
ziert, 

wobei der zweite Reproduktionszweig (39) 



Daten aus dem zweiten Aufzeichnungsbereich re- 
produziert, bevor der erste Reproduktionszweig 
(30) Daten aus dem ersten Aufzeichnungsbereich 
reproduziert, basierend auf den Kontrolldaten, die 

5 in den aus dem zweiten Aufzeichnungsbereich re- 

produzierten Daten enthalten sind, feststellt, ob die 
aus dem zweiten Aufzeichnungsbereich reprodu- 
zierten Daten Daten einschlieBen, die an der Aus- 
gabe von der Vorrichtung fur die optische Disk an 

io die Umgebung zu hindern sind, und die an der Aus- 
gabe zu hindernden Daten nur in der Aufzeich- 
nungs- und Wiedergabevorrichtung verarbeitet, 
wenn festgestellt wird, dass die aus dem zweiten 
Aufzeichnungsbereich reproduzierten Daten die an 

15 der Ausgabe zu hindernden Daten einschlieOen, 
ohne die an der Ausgabe zu hindernden Daten aus- 
zugeben. 

28. Vorrichtung nach Anspruch 27, femer aufweisend: 

20 

einen Detektor, welcher eine Kennung detek- 
tiert, welche anzeigt, ob Information in dem 
zweiten Aufzeichnungsbereich (101) auf der 
optischen Disk aufgezeichnet ist, aus durch 
25 den ersten Reproduktionszweig (30) reprodu- 

zierten Signalen und 

eine Steuerung, welche den optischen Kopf 
(29) zu dem zweiten Aufzeichnungsbereich 
(101) bewegt, wenn der Detektor die Kennung 

30 detektiert, Kontrolldaten aus dem zweiten Auf- 

zeichnungsbereich (101) durch den zweiten 
Reproduktionszweig (39) reproduziert und ge- 
maf3 der Kontrolldaten entscheidet, ob die an 
der Ausgabe zu hindernden Daten enthalten 

35 sind oder nicht. 

29. Vorrichtung nach Anspruch 27, 

wobei der zweite Reproduktionszweig (39) Daten in 
dem zweiten Aufzeichnungsbereich (101) gemaB 

40 einem Detektionssignal, das von einem in dem op- 
tischen Kopf (29) bereitgestellten Fotodetektor 
empfangen wird, oder einer Summe von Detekti- 
onssignalen, die durch eine Vielzahl von in dem op- 
tischen Kopf (29) bereitgestellten Fotodetektoren 

45 empfangen werden, reproduziert. 

30. Vorrichtung nach einem der Anspruche 27, 28 und 
29 ferner aufweisend einen zweiten Detektor, wel- 
cher feststellt, ob ein schutzender Sicherheitsmo- 

50 dus fur die Daten in dem ersten Aufzeichnungsbe- 
reich (110) auf der optischen Disk eingestellt ist, an- 
hand von dem zweiten Reproduktionszweig (39) 
aus dem zweiten Aufzeichnungsbereich (101) re- 
produzierter Signale, wobei der ersten Reprodukti- 

55 onszweig (30) durch Verwendung von aus dem 
zweiten Aufzeichnungsbereich (101) reproduzier- 
ten Daten eine Identifikation durchfuhrt, wenn die 
Einstellung des schutzenden Sicherheitsmodus 
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durch den zweiten Detektor festgestellt wird, und 
reproduzierte Signale aus in dem ersten Aufzeich- 
nungsbereich (1 1 0) aufgezeichneten Daten nur de- 
chiffriert und decodiert werden, wenn die Ein- 
schrankung auf der Ausgabe der Daten in dem er- 
sten Aufzeichnungsbereich aufgehoben wird. 

31. Vorrichtung nach einem der Anspruche 27, 28, 29 
und 30, 

wobei die an der Ausgabe zu hindernden Daten ei- 
ne fur jede optische Disk verschiedene Diskidenti- 
fikation einschlieBen. 

32. Vorrichtung nach einem der Anspruche 27, 28, 29 
und 30, 

wobei die Diskidentifikation in dem zweiten Auf- 
zeichnungsbereich (101) chiffriert ist, f erner aufwei- 
send einen Schiusselgenerator, welcher einen Ge- 
heimschlussel zum Decodieren der Inhaltsdaten in 
dem ersten Aufzeichnungsbereich (110) unter Ver- 
wendung einer chiffrierten, in dem zweiten Auf- 
zeichnungsbereich (101) enthattenen Diskidentifi- 
kation erzeugt. 

33. Vorrichtung nach Anspruch 32, 

wobei derzweite Reproduktionszweig (39) eine Ve- 
rifikation durch Verwenden des von dem Schiussel- 
generator erzeugten Geheimschlussels und De- 
chiffrieren und Decodieren fur die Inhaltsdaten in 
dem ersten Aufzeichnungsbereich (110) durchfuhrt. 

34. Vorrichtung nach einem der Anspruche 27, 2B, 29 
und 30, 

wobei chiffrierte Daten in dem zweiten Aufzeich- 
nungsbereich (101) auf der optischen Disk aufge- 
zeichnet sind, ferner aufweisend: 

einen dritten Reproduktionszweig, welcher die 
von dem zweiten Reproduktionszweig (39) re- 
produzierten, chiffrierten Daten in dem zweiten 
Aufzeichnungsbereich (101) decodiert, 
eine Chiffredecoder (31) fur von dem ersten 
Reproduktionszweig (30) aus dem ersten Auf- 
zeichnungsbereich (110) reproduzierte Signa- 
le, 

einen ersten, in dem dritten Reprodukti- 
onszweig bereitgestellten wechselseitigen Au- 
thentifizierungszweig, und 

einen zweiten, in dem Chiffredecoder be- 
reitgestellten wechselseitigen Authentifizie- 
rungszweig (32a), 

wobei die aus dem ersten Aufzeichnungsbe- 
reich (110) reproduzierten Chiffrierungen nur de- 
chiffriert werden, wenn der erste und zweite wech- 
selseitige Authentifizierungszweig wechselseitig 
authentifizieren. 



35. Vorrichtung nach einem der Anspruche 27, 28, 29 
und 30, 

wobei der zweite Reproduktionszweig (39) an der 
Ausgabe zu hindernde chiffrierte Daten reprodu- 

5 ziert, femer aufweisend einen Transmissionszweig 

(46), welcher die von dem zweiten Reproduktions- 
zweig (39) reproduzierten chiffrierten Daten und 
aus dem zweiten Aufzeichnungsbereich (101) re- 
produzierte Klartextdaten durch einen Verbin- 

10 dungsanschluss an eine externe Vorrichtung uber- 
tragt. 

36. Vorrichtung nach Anspruch 27, 

wobei derzweite Reproduktionszweig (39) Informa- 
15 tionssignale auf der Basis von in dem zweiten Auf- 
zeichnungsbereich (101) aufgezeichneten, an der 
Ausgabe zu hindernden Daten erzeugt und der er- 
ste Reproduktionszweig (30) die Informationssi- 
gnale mit aus dem ersten Aufzeichnungsbereich 
20 (110) reproduzierten Signalen uberlagert und die 
uberlagerten Signale ausgibt. 

37. Vorrichtung nach Anspruch 36, femer aufweisend: 

25 einen dritten Reproduktionszweig, der die von 

dem zweiten Reproduktionszweig (39) gene- 
rierten, uberlagerten Signale reproduztert, 
einen Chiffredecoder (31) fur von dem ersten 
Reproduktionszweig (30) aus dem ersten Auf- 

30 zeichnungsbereich (110) reproduzierte Signa- 

le, 

einen ersten in dem dritten Reproduktions- 
zweig bereitgestellten, wechselseitigen Au- 
thentifizierungszweig und 
35 einen zweiten in dem Chiffredecoder (31) be- 

reitgestellten wechselseitigen Authentifizie- 
rungszweig (32a), 

wobei die aus dem ersten Aufzeichnungsbe- 
40 reich (110) reproduzierten Chiffrierungen nur de- 
chiffriert werden, wenn der erste und zweite wech- 
selseitige Authentifizierungszweig die Identif ikation 
wechselseitig authentifizieren. 

45 38. Vorrichtung nach Anspruch 36, 

wobei der zweite Reproduktionszweig (39) an der 
Ausgabe zu hindernde chiffrierte Daten reprodu- 
ziert, ferner aufweisend einen Transmissionszweig 
(46), welcher von dem zweiten Reproduktionsab- 

50 schnitt (39) reproduzierte, chiffrierte Daten und aus 
dem zweiten Aufzeichnungsbereich (101) reprodu- 
zierte Klartextdaten durch einen Verbindungsan- 
schluss zu einer externen Vorrichtung ubertragt. 

55 39. Aufzeichnungs- und Wiedergabevorrichtung zum 
Aufzeichnen und Reproduzieren von Inhalten von 
einer optischen Disk (100), die wenigstens eine 
Aufzeichnungsschicht zum Aufzeichnen von Infor- 
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mation hat, wobei die Aufzeichnungsschicht einen 
ersten Aufzeichnungsbereich (110), der Inhaltsda- 
ten und Daten zum Aufzeichnen und Reproduzie- 
ren der Inhaltsdaten aufnimmt, und einen zweiten 
Aufzeichnungsbereich (101) aufweist, der Sekun- 
dardaten zu dem in dem ersten Aufzeichnungsbe- 
reich (110) aufgezeichneten Inhalten aufnimmt, wo- 
bei der zweite Aufzeichnungsbereich (101) einen 
ersten Abschnitt (111), der Kontrolldaten zu dem 
zweiten Aufzeichnungsbereich aufnimmt, einen 
zweiten Abschnitt (113), der Daten aufnimmt, die 
nicht daran zu hindern sind, von der Aufzeich- 
nungs- und Wiedergabevorrichtung fur die optische 
Disk ausgegeben zu werden, und einen dritten Ab- 
schnitt (112) aufweist, der Daten aufnimmt, die dar- 
an zu hindern sind, von der Aufzeichnungs- und 
Wiedergabevorrichtung fiir die optische Disk aus- 
gegeben zu werden, wobei die in dem ersten Ab- 
schnitt aufgezeichneten Kontrolldaten eine Ken- 
nung einschlieBen, welche anzeigt, ob der zweite 
Aufzeichnungsbereich den dritten Abschnitt ein- 
schlieBt oder nicht, wobei die Vorrichtung aufweist: 

einen Generator (39), welcher Informationssi- 
gnale erzeugt, die auf der Disk innewohnenden 
Daten basieren, die in dem zweiten Aufzeich- 
nungsbereich aufgezeichnet und an der Aus- 
gabe von der Aufzeichnungs- und Wiedergabe- 
vorrichtung gehindert sind, 
eine Recorder (272), welcher die erzeugten In- 
formationssignale mit vorbestimmten Signalen 
uberlagert und die uberlagerten Signale in dem 
ersten Aufzeichnungsbereich aufzeichnet oder 
sie zu dem zweiten Aufzeichnungsbereich ad- 
diert. 

40. Aufzeichnungs- und Wiedergabevorrichtung nach 
Anspruch 39, 

wobei die zu uberlagernden Signale Wassermar- 
ken sind, die unter Verwendung einer in dem zwei- 
ten Aufzeichnungsbereich (101) aufgezeichneten 
Diskidentifizierung erzeugt werden. 

41. Aufzeichnungs- und Wiedergabevorrichtung nach 
Anspruch 39, 

ferner aufweisend einen Wasserzeichenaddierer 
(264), welcher ein Wasserzeichen zu den Inhalts- 
daten in dem ersten Aufzeichnungsbereich (110) 
addiert, wobei der Wassermarkenaddierer (264) 
Wassermarken auf der Basis von in dem zweiten 
Aufzeichnungsbereich (101) aufgezeichneten und 
mittels einem optischen Kopf reproduzierten Daten 
erzeugt, die Wassermarken zu den inhaltsdaten ad- 
diert und die addierten Daten in dem ersten Auf- 
zeichnungsbereich (110) aufzeichnet. 

42. Aufzeichnungs- und Wiedergabevorrichtung nach 
Anspruch 39, ferner aufweisend: 
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einen Frequenzkonvertierer(34a), welcher aus 
dem ersten Aufzeichnungsbereich (110) repro- 
duzierte Signale von Zeitachsensignalen zu 
Frequenzachsensignalen konvertiert, um erste 
Konversionssignale bereitzustellen, 
einen Mischer (36), welcher die ersten Konver- 
sionssignale zu aus dem zweiten Aufzeich- 
nungsbereich (101) reproduzierten Signalen 
addiert oder mit diesen uberlagert, um Misch- 
signale bereitzustellen, und 
einen Frequenzruckkonvertierer (37), welcher 
die Mischsignale von Frequenzachsensignalen 
zu Zeitachsensignalen konvertiert, um zweite 
Konversionssignale bereitzustellen. 

43. Vorrichtung nach Anspruch 39, ferner aufweisend: 

eine Chiffriereinrichtung (264), welche die In- 
halte, basierend auf Daten einschlieBlich der 
einer Disk inherenten Information chiffriert, wo- 
bei die Information in dem zweiten Aufzeich- 
nungsbereich (101), aufgezeichnet wurde, 
einen Aufzeichnungszweig (272), welcher den 
von der Chiffriereinrichtung (264) chiffrierten 
Inhalt in dem ersten Aufzeichnungsbereich 
(110) auf der optischen Disk aufzeichnet. 

44. Aufzeichnungseinrichtung nach Anspruch 42, 
ferner aufweisend einen Wasserzeichendecodie- 
rer, welcher auf der Basis von einer Diskidentifika- 
tion aus Eingangssignalen erzeugte Wasserzei- 
cheninformation decodiert, wobei der Aufzeich- 
nungszweig die Eingangssignale auf der Basis von 
der Diskidentifikation chiffriert und die chiffrierten 
Signale auf der optischen Disk aufzeichnet, wenn 
die von dem Wasserzeichendecodierer erhaltenen 
decodierten Daten einen vorbestimmten Wert ha- 
ben. 

45. Aufzeichnungseinrichtung nach Anspruch 42, 
worin der Wasserzeichendecodierer Eingangssi- 
gnale aus den Zeitraum in den Frequenzraum kon- 
vertiert und Wasserzeichen unter Verwendung der 
Signale in dem Frequenzraum decodiert. 
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46. Vorrichtung nach Anspruch 27, 

worin die in dem ersten Aufzeichnungsbereich 
(110) aufgezeichneten und reproduzierten Inhalts- 
daten chiffrierte Daten sind, die Sekundardaten ei- 
ne jeder optischen Disk inherente Diskidentifizie- 
rung umfassen und der erste Reproduktionszweig 
(30) die chiffrierten Inhaltsdaten unter Verwendung 
der von dem zweiten Reproduktionszweig (39) re- 
produzierten Diskidentifikation decodiert. 

47. Vorrichtung nach Anspruch 46, 

worin der zweite Reproduktionszweig (39) einen 
PE-RZ-Decodierer aufweist. 
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48. Vorrichtung nach Anspruch 46, 

worin derzweite Reproduktionzweig (39) eine Ein- 
richtung aufweist, welche hochfrequente Kompo- 
nenten mit einerGrenzfrequenz von 1 ,2 MHz unter- 
druckt. 

49. Vorrichtung nach Anspruch 27, 

worin derzweite Reproduktionszweig (39) eine Ein- 
richtung aufweist, welche Hochfrequenzkompo- 
nenten mit einerGrenzfrequenz von 1 ,2 MHz unter- 
druckt und die Sekundardaten decodiert, nachdem 
die Hochfrequenzkomponenten durch die Einrich- 
tung unterdruckt wurden. 

50. Vorrichtung nach Anspruch 49, 

worin derzweite Reproduktionszweig (39) eine Ein- 
richtung aufweist, welche Hochfrequenzkompo- 
nenten mit einer Grenzfrequenz von 1 ,2 MHz unter- 
driickt. 



Revendications 

1 . Disque optique (1 00) comportant au moins u ne cou- 
che d'enregistrement destinee a enregistrer des in- 
formations, ladite couche d'enregistrement 
comprenant : 

une premiere zone d'enregistrement (118) en- 
registrant des donnees de contenu et des don- 
nees destinees a enregistrer et a re p rod u ire les 
donnees de contenu, et 
une seconde zone d'enregistrement (101) en- 
registrant des donnees secondaires sur le con- 
tenu enregistre dans ia premiere zone d'enre- 
gistrement, 

dans lequel ladite seconde zone d'enregistre- 
ment (101) comprend : 

une premiere section (111) enregistrant des 
donnees de controle sur la seconde zone d'en- 
registrement, 

une seconde section (113) enregistrant des 
donnees ne devant pas etre empechees d'etre 
foumies en sortie a partir d'un appareil d'enre- 
gistrement et de reproduction destine au dis- 
que optique, et 

une troisieme section (112) enregistrant des 
donnees devant etre empechees d'etre four- 
nies en sortie a partir de I'appareil d'enregistre- 
ment et de reproduction destine au disque op- 
tique, 

dans lequel les donnees de controle enregis- 
trees dans la premiere section (111) comprennent 
un identificateurqui indique si ladite seconde zone 
d'enregistrement comprend ladite troisieme section 



ou non. 

2. Disque optique selon la revendication 1, dans le- 
quel des donnees enregistrees dans la seconde zo- 
5 ne d'enregistrement (101) sont des marques en 
bandes plus longues dans une direction radiale et 
ne peuvent pas etre reecrites apres qu'elles sont 
ecrites une premiere fois. 

10 3. Disque optique selon la revendication 1 ou 2, dans 
lequel les donnees destinees a enregistrer et a re- 
produce les donnees de contenu dans ladite pre- 
miere zone d'enregistrement (1 1 0) comprennent un 
identificateur (104) qui indique si des informations 

is sont enregistrees dans ladite seconde zone d'enre- 
gistrement (101). 

4. Disque optique selon la revendication 1 ou 2, dans 
lequel un identificateur, qui indique si des informa- 
20 tions sont enregistrees dans ladite seconde d'enre- 
gistrement (101), est enregistre dans ladite premie- 
re section (111) dans ladite seconde zone d'enre- 
gistrement (101). 

25 5. Disque optique selon la revendication 1 ou 2, dans 
lequel les donnees destinees a enregistrer et a re- 
produce les donnees de contenu dans ladite pre- 
miere zone d'enregistrement (110) comprennent un 
identificateur (105) qui indique si des informations 

30 sont enregistrees additionnellement dans ladite se- 
conde zone d'enregistrement (101) et une quantite 
de donnees enregistrees dans ladite seconde zone 
d'enregistrement (110). 

35 6. Disque optique selon I'une des revendications 1 a 

5, dans lequel des donnees chiffrees sont enregis- 
trees dans ladite troisieme section (112) dans ladite 
seconde zone d'enregistrement (101). 

40 7. Disque optique selon Tune des revendications 1 a 

6, dans lequel un identificateur de disque different 
pourchaque disque optique est enregistre dans la- 
dite seconde zone d'enregistrement (101). 

45 8. Disque optique selon I'une des revendications 1 a 

7, dans lequel ladite seconde zone d'enregistre- 
ment (101) est disposee au niveau d'unezone pre- 
determinee dans une section peripherique interieu- 
re ou une section peripherique exterieure du dis- 

50 que. 

9. Disque optique selon la revendication 1 , dans le- 
quel des donnees sont enregistrees dans ladite pre- 
miere zone d'enregistrement (110) dans la couche 
55 d'enregistrement en generant des microcuvettes 
inegales dans un film a reflexion, et des donnees 
sont enregistrees en eliminant le film a reflexion 
partiellement sous forme de marques en bandes 
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plus longues dans la direction radiale. 

10. Disque optique selon Tune des revendications 1 a 
9, dans lequel ladite premiere zone d'enregistre- 
ment (110) est une zone sur laquelle des informa- 5 
tions peuvent etre ecrites. 

11. Disque optique selon la revendication 10, dans le- 
quel ladite premiere zone d'enregistrement (110) 
comporte ladite couche d'enregistrement sur la- 10 
quelle des donnees peuvent etre enregistrees avec 

un dispositif optique. 

12. Disque optique selon la revendication 11, dans le- 
quel ladite premiere zone d'enregistrement (110) 15 
comporte ladite couche d'enregistrement sur la- 
quelle des donnees peuvent etre enregistrees avec 

un dispositif optique, une pluralite de fois. 

13. Disque optique selon la revendication 10, 11 ou 12, 20 
dans lequel ladite couche d'enregistrement com- 
prend une couche organique pouvant changer en- 

tre deux etats optiquement detectables. 

14. Disque optique selon la revendication 12, dans le- 25 
quel ladite couche d'enregistrement comprend une 
couche magnetique presentant une anisotropie ma- 
gnetique perpendiculaire dans une direction nor- 
male du film. 

30 

15. Disque optique selon la revendication 14, dans le- 
quel lesdites parties de code a barres de la seconde 
zone d'enregistrement (101) presentent une aniso- 
tropie magnetique perpendiculaire moins marquee 

ie long d'une direction normale du film que lesdites 35 
parties sans code a barres. 

16. Disque optique selon la revendication 12, dans le- 
quel ladite couche d'enregistrement comprend une 
pluralite de films magnetiques en couches. *o 

17. Disque optique selon la revendication 10, dans le- 
quel ladite couche d'enregistrement comprend une 
couche d'enregistrement faite d'alliage de Ge-Sb- 

Te. ~ 45 

18. Disque optique selon la revendication 10, dans le- 
quel ladite couche d'enregistrement comprend un 
film pouvant changer defacon reversible entre deux 
etats optiquement detectables, une quantite de lu- so 
miere de reflexion provenant de ladite premiere zo- 
ne d'enregistrement (110) etant differente de cetle 

de ladite seconde zone d'enregistrement (101). 

19. Disque optique selon la revendication 18, dans le- 55 
quel ladite couche d'enregistrement peut changer 

de facon reversible entre des etats cristallin et 
amorphe conformement aux conditions d'un fais- 



ceau de lumiere destine a illuminer ladite couche 
d'enregistrement. 

20. Disque optique selon la revendication 19, dans le- 
quel ladite couche d'enregistrement comprend des 
parties de code a barres constitutes d'un etat amor- 
phe et des parties entre les parties de code a barres 
constitutes d'un etat cristallin. 

21. Disque optique selon la revendication 19, dans le- 
quel ladite couche d'enregistrement comprend des 
parties de code a barres et des parties sans code 
a barres entre les parties de code a barres presen- 
tant un facte ur de reflexion plus eleve que les par- 
ties de code a barres. 

22. Procede de reproduction de contenu a partir d'un 
disque optique (1 00) comportant au moins une cou- 
che d'enregistrement destinee a enregistrerdes in- 
formations, ladite couche d'enregistrement com- 
prenant une premiere zone d'enregistrement (110) 
enregistrant des donnees de contenu et des don- 
nees destinees a enregistrer et a reproduire les 
donnees de contenu, et une seconde zone d'enre- 
gistrement (101) enregistrant des donnees secon- 
dares sur le contenu enregistre dans la premiere 
zone d'enregistrement, comprenant les etapes con- 
sistant a : 

reproduire des donnees a partir de ladite se- 
conde zone d'enregistrement (101) avant de 
reproduire des donnees a partir de ladite pre- 
miere zone d'enregistrement (110), 
definir, sur la base des donnees de controle in- 
cluses dans des donnees reproduces a partir 
de ladite seconde zone d'enregistrement (101), 
si les donnees reproduites a partir de ladite se- 
conde zone d'enregistrement (101) compren- 
nent des donnees devant etre empechees 
d'etre fournies en sortie a partir d'un appareil 
d'enregistrement et de reproduction destine au 
disque optique a I'exterieur, et 
traiter les donntes devant etre empechees 
d'etre fournies en sortie uniquement dans Tap- 
pare i I d'enregistrement et de reproduction lors- 
que les donnees reproduites a partir de ladite 
seconde zone d'enregistrement (101) sont de- 
finies comme incluant les donnees devant etre 
empechees d'etre fournies en sortie, sansfour- 
nir en sortie les donnees devant etre empe- 
chees d'etre fournies en sortie. 

23. Procede selon la revendication 22, dans lequel des 
donnees sont reproduites a partir de ladite premiere 
zone d'enregistrement (110) conformement aux 
conditions de reproduction incluses dans les don- 
nees devant etre empechees d'dtre fournies en sor- 
tie lorsque les donnees reproduites a partir de ladite 
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seconde zone d'enregistrement (101) sont definies 
comme incluant les donnees devant etre empe- 
chees d'etre fournies en sortie. 

24. Procede selon la revendication 22, comprenant en 
outre les etapes consistant a : 

reproduire des donnees a partir de ladite pre- 
miere zone d'enregistrement (110), et 
detecter un identificateur (104) qui indique si 
des donnees existent dans ladite seconde zone 
d'enregistrement (101), dans les donnees re- 
produces a partir de ladite premiere zone d'en- 
registrement (110), 

dans lequel ladite etape de reproduction des 
donnees a partir de ladite seconde zone d'enregis- 
trement (101) n'est executee que lorsque I'identifi- 
cateur (104) est detecte. 

25. Procede selon Tune des revendications 22, 23 et 
24, dans lequel, lorsque les donnees reproduces a 
partir de ladite seconde zone d'enregistrement 
(101) sont definies comme incluant les donnees de- 
vant etre empechees d'etre fournies en sortie, une 
identification est executee en utilisant des donnees 
reproduces a partir de la seconde zone d'enregis- 
trement (101), et uniquement lorsqu'une restriction 
sur la sortie des donnees dans la premiere zone 
d'enregistrement (110) est annulee, des signaux re- 
produits des donnees enregistr6es dans la premie- 
re zone d'enregistrement (110) sont dechiffrees et 
decodees. 

26. Procede selon rune des revendications 22, 23 et 
24, dans lequel, lorsque les donnees reproduces a 
partir de ladite seconde zone d'enregistrement 
(101) sont definies comme incluant les donnees de- 
vant etre empechees d'etre fournies en sortie, des 
signaux d'informations sont generes sur la base des 
donnees, et les donnees de contenu sont superpo- 
sees et fournies en sortie avec les signaux d'infor- 
mations. 

27. Appareil destine a reproduire un contenu a partir 
d'un disque optique (1 00) comportant au moins une 
couche d'enregistrement destinee a enregistrer des 
informations, ladite couche d'enregistrement com- 
prenant une premiere zone d'enregistrement (110) 
enregistrant des donnees de contenu et des don- 
nees destinees a enregistrer et a reproduire les 
donnees de contenu, et une seconde zone d'enre- 
gistrement (101) enregistrant des donnees secon- 
dares sur le contenu enregistre dans la premiere 
zone d'enregistrement (110), I'appareil 
comprenant : 

une tete optique (29) qui reproduit des informa- 



tions a partir du disque optique avec une trace 
optique, 

une premiere section de reproduction (30) qui 
reproduit des donnees avec ladite tete optique 
a partir de la premiere zone d'enregistrement, 
et 

une seconde section de reproduction (39) qui 
reproduit des donnees avec ladite tete optique 
a partir de la seconde zone d'enregistrement, 

dans lequel ladite seconde section de repro- 
duction (39) reproduit des donnees a partir de la se- 
conde zone d'enregistrement avant que ladrte pre- 
miere section de reproduction (30) reproduise des 
donnees a partir de la premiere zone d'enregistre- 
ment, definit, sur la base des donnees de contrdle 
incluses dans des donnees reproduites a partir de 
la seconde zone d'enregistrement, si les donnees 
reproduites a partir de la seconde zone d'enregis- 
trement comprennent des donnees devant etre em- 
pechees d'etre fournies en sortie a partir de I'appa- 
reil destine au disque optique a I'exterieur, et traite 
les donnees devant etre empechees d'etre fournies 
en sortie uniquement dans I'appareil d'enregistre- 
ment et de reproduction lorsque les donnees repro- 
duces a partir de la seconde zone d'enregistrement 
sont definies comme incluant les donnees devant 
etre empechees d'etre fournies en sortie, sans four- 
nir en sortie les donnees devant etre empechees 
d'etre fournies en sortie. 

28. Appareil selon la revendication 27, comprenant en 
outre : 

un detecteur qui detecte un identificateur, le- 
quel indique si des informations sont enregis- 
trees dans la seconde zone d'enregistrement 
(101) dans le disque optique, a partir de si- 
gnaux reprodu'its par la premiere section de re- 
production (30), et 

un controleur qui de place lad'rte tete optique 
(29) vers la seconde zone d'enregistrement 
(101) lorsque ledit detecteur detecte I'identifi- 
cateur, reproduit des donnees de contrdle a 
partir de la seconde zone d'enregistrement 
(101) grace a ladite seconde section de repro- 
duction (39), et definC conformement aux don- 
nees de controle si les donnees devant etre 
empechees d'etre fournies en sortie sont inclu- 
ses ou non. 

29. Appareil selon la revendication 27, dans lequel la- 
dCe seconde section de reproduction (39) reproduit 
des donnees dans la seconde zone d'enregistre- 
ment (101) conformement a un signal de detection 
recu par un photodetecteur dispose dans ladite tete 
optique (29) ou bien une somme de signaux de de- 
tection recus par une pluralite de photodetecteurs 
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disposes dans ladite tete optique (29). 

30. Appareil selon I'une des revendications 27, 28 et 29, 
comprenant en outre un second detecteur qui de- 
tecte si un mode de s6curit6 de protection est ini- 5 
tialise pour les donnees dans la premiere zone d'en- 
registrement (110) dans le disque optique, d'apres 
des signaux reproduits a partir de la seconde zone 
d'enregistrement (101) par la seconde section de 
reproduction (39), dans lequel, lorsque I'initialisa- 10 
tion du mode de securite de protection est detectee 
par ledit second detecteur, ladite premiere section 

de reproduction (30) execute une identification en 
utilisant des donnees reproduces a partir de la se- 
conde zone d'enregistrement (1 01 ), et uniquement is 
lorsqu'une restriction sur la sortie des donnees 
dans la premiere zone d'enregistrement est annu- 
lee, des signaux reproduits des donnees enregis- 
trees dans la premiere zone d'enregistrement (110) 
sont dechiffres et decodes. 

31. Appareil selon Tune des revendications 27, 28, 29 
et 30, dans lequel les donnees devant etre empe- 
chees d'etre foumies en sortie comprennent une 
identification de disque differente pour chaque dis- 
que optique. 

32. Appareil selon I'une des revendications 27, 28, 29 
et 30, dans lequel Identification de disque dans la 
seconde zone d'enregistrement (101) est chiffree, 
comprenant en outre un generateur de cle qui ge- 
nere une cle secrete pour decoder les donnees de 
contenu dans la premiere zone d'enregistrement 
(110) en utilisant une identification de disque chif- 
free incluse dans la seconde zone d'enregistrement 
(101). 

33. Appareil selon la revendication 32, dans lequel la- 
dite seconde section de reproduction (39) execute 
une verification en utilisant la cie secrete generee 
par ledit generateur de cle et en dech iff rant et en 
decodant les donnees de contenu dans la premiere 
zone d'enregistrement (110). 

34. Appareil selon I'une des revendications 27, 28, 29 
et 30, dans lequel des donnees chiffrees sont en- 
registrees dans la seconde zone d'enregistrement 
(101) dans le disque optique, comprenant en outre : 

une troisieme section de reproduction qui de- 
code les donnees chiffrees dans la seconde zo- 
ne d'enregistrement (101) reproduites par ladi- 
te seconde section de reproduction (39), 
un decodeur d'elements chiffres (31) destine a 
des signaux reproduits a partir de la premiere 
zone d'enregistrement (110) par ladite premie- 
re section de reproduction (30), 
une premiere section d'authentif ication mutuel- 



le disposee dans ladite troisieme section de re- 
production, et 

une seconde section d'authentification mutuel- 
le (32a) disposee dans ledit decodeur d'ele- 
ments chiffres, 

dans lequel, uniquement lorsque lesdites pre- 
miere et seconde sections d'authentification mu- 
tuelle s'authentifient mutuellement, les elements 
chiffres reproduits a partir de la premiere zone d'en- 
registrement (110) sont dechiffres. 

35. Appareil selon I'une des revendications 27, 28, 29 
et 30, dans lequel ladite seconde section de repro- 
duction (39) reproduit des donnees chiffrees devant 
etre empechees d'etre fournies en sortie, compre- 
nant en outre une section de transmission (46) qui 
transmet les donnees chiffrees reproduites par la- 
dite seconde section de reproduction (39) et des 
donnees de texte en clair reproduites a partir de la 
seconde zone d'enregistrement (1 01 ) par I'interme- 
diaire d'une ligne de connexion a un appareil exter- 
ne. 

36. Appareil selon la revendication 27, 

dans lequel ladite seconde section de repro- 
duction (39) genere des signaux d'infomnations sur 
la base de donnees devant etre empechees d'etre 
fournies en sortie enregistrees dans la seconde zo- 
ne d'enregistrement (101), et ladite premiere sec- 
tion de reproduction (30) superpose les signaux 
d'informations a des signaux reproduits a partir de 
la premiere zone d'enregistrement (110) et fournit 
en sortie les signaux superposes. 

37. Appareil selon la revendication 36, comprenant en 
outre : 



une troisieme section de reproduction qui re- 
40 produit les signaux superposes gen6r6s par la- 

dite seconde section de reproduction (39), 
un decodeur d'elements chiffres (31) destine a 
des signaux reproduits a partir de la premiere 
zone d'enregistrement (110) par ladite premie- 
rs re section de reproduction (30), 

une premiere section d'authentification mutuel- 
le disposee dans ladite troisieme section de re- 
production, et 

une seconde section d'authentification mutuel- 
50 le (32a) disposee dans ledit decodeur d'eie- 

ments chiffres (31), 

dans lequel, uniquement lorsque lescjjtes pre- 
miere et seconde sections d'authentification mu- 
ss tuelle authentifient mutuellement une identification, 
les elements chiffres reproduits a partir de la pre- 
miere zone d'enregistrement (110) sont dechiffres. 



25 



30 



29 



57 



EP 0 997 899 B1 



58 



38. Appareil selon la revendication 36, dans lequel 1a- 
dite seconde section de reproduction (39) reproduit 
des donnees chrffrees devant etre empechees 
d'etre fournies en sortie, comprenant en outre une 
section de transmission (46) qui transmet les don- 
nees chiffrees reproduces par ladite seconde sec- 
tion de reproduction (39) et des donnees de texte 
en ciair reproduites a partir de la seconde zone 
d'enregistrement (101) par I 1 intermediate d'une li- 
gne de connexion a un appareil externe. 

39. Appareil d'enregistrement et de reproduction desti- 
ne a enregistrer et reproduire un contenu a partir 
d'un disque optique (1 00) comportant au moins une 
couche d'enregistrement destinee a enregistrer des 
informations, ladite couche d'enregistrement com- 
prenant une premiere zone d'enregistrement (110) 
enregistrant des donnees de contenu et des don- 
nees destinees a enregistrer et a reproduire les 
donnees de contenu, et une seconde zone d'enre- 
gistrement (101) enregistrant des donnees secon- 
dares sur le contenu enregistre dans la premiere 
zone d'enregistrement (110), dans lequel ladite se- 
conde zone d'enregistrement (101) comprend une 
premiere section (111) enregistrant des donnees de 
contr6le sur la seconde zone d'enregistrement, une 
seconde section (113) enregistrant des donnees 
ne devant pas etre empechees d'etre fournies en 
sortie a partir de I'appareil d'enregistrement et de 
reproduction destine au disque optique, et une troi- 
sieme section (112) enregistrant des donnees de- 
vant etre empechees d'etre fournies en sortie a par- 
tir de I'appareil d'enregistrement et de reproduction 
destine au disque optique, dans lequel les donnees 
de controle enregistrees dans la premiere section 
comprennent un identificateur qui indique si ladite 
seconde zone d'enregistrement comprend la troi- 
sieme section ou non, I'appareil comprenant : 

un generateur (39) qui genere des signaux d'in- 
formations sur la base de donnees inherentes 
au disque optique, enregistrees dans la secon- 
de zone d'enregistrement et empechees d'etre 
fournies en sortie a partir de I'appareil d'enre- 
gistrement et de reproduction, et 
un enregistreur (272) qui superpose les si-, 
gnaux d'informations generes a des signaux 
predetermines et enregistre les signaux super- 
poses sur la premiere zone d'enregistrement 
ou les ajoute a la seconde zone d'enregistre- 
ment. 

40, Appareil d'enregistrement et de reproduction selon 
la revendication 39, dans lequel les signaux devant 
etre superposes sont des f iligranes generes en uti- 
lisant une identification de disque enregistree dans 
la seconde zone d'enregistrement (101). 



41. Appareil d'enregistrement et de reproduction selon 
la revendication 39, comprenant en outre un modu- 
le d'ajout de filigrane (264) qui ajoute un filigrane 
aux donnees de contenu dans la premiere zone 

5 d'enregistrement (110), dans lequel ledit module 
d'ajout de filigrane (264) genere des filigranes sur 
la base des donnees enregistrees dans la seconde 
zone d'enregistrement (101) et reproduites avec 
une tete optique, ajoute les filigranes aux donnees 

10 de contenu et enregistre les donnees ajoutees sur 
la premiere zone d'enregistrement (110). 

42. Appareil d'enregistrement et de reproduction selon 
la revendication 39, comprenant en outre : 



15 



un convertisseur de frequence (34a) qui con- 
verts des signaux reproduits a partir de la pre- 
miere zone d'enregistrement (110) de signaux 
sur I'axe des temps en signaux sur I'axe des 
frequences afin de procurer des premiers si- 
gnaux de conversion, 

un m6langeur (36) qui ajoute ou superpose les 
premiers signaux de conversion a des signaux 
reproduits a partir de la seconde zone d'enre- 
gistrement (101) pour procurer des signaux 
melanges, et 

un convertisseur de frequence inverse (37) qui 
convertir les signaux melanges de signaux sur 
I'axe des frequences en signaux sur I'axe des 
temps afin de procurer des seconds signaux de 
conversion. 

43. Appareil selon la revendication 39, comprenant en 
outre : 

un dispositif de chiffrement (264) qui chiffre le 
contenu sur la base de donnees comprenant 
des informations inherentes a un disque, les in- 
formations ayant ete enregistrees dans la se- 
conde zone d'enregistrement (101), 
une section d'enregistrement (272) qui enregis- 
tre le contenu chiffre par ledit dispositif de chif- 
frement (264) dans la premiere zone d'enregis- 
trement (110) dans le disque optique. 

45 

44. Dispositif d'enregistrement selon la revendication 
42, comprenant en outre un decodeur de filigrane 
qui decode des informations de filigrane generees 
sur la base d'une identification de disque a partir de 

50 signaux d'entree, dans lequel, lorsque les donnees 
decodees obtenues par ledit decodeur de filigrane 
presentent une valeur predeterminee, ladite section 
d'enregistrement chiffre les signaux d'entree sur la 
base de I'identification du disque et enregistre les 

55 signaux chiffres sur le disque optique. 

45. Dispositif d'enregistrement selon la revendication 
42, dans lequel ledit decodeur de filigrane convertit 
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des signaux d'entree de I'espace du temps vers I'es- 
pace des frequences, et decode des filigranes en 
utilisant les signaux dans I'espace des frequences. 

46. Appareil selon la revendication 27, dans lequei les 5 
donnees de contenu en registries et reproduces 
dans la premiere zone d'enregistrement (110) sont 
chiffrees, tes donnees secondaires comprennent 
une identification de disque inherente a chaque dis- 
que optique, et to 

ladite premiere section de reproduction (30) 
decode les donnees de contenu chiffrees en utili- 
sant 1'identffication de disque reproduite par ladite 
seconde section de reproduction (39). 

15 

47. Appareil selon la revendication 46, dans lequei la- 
dite seconde section de reproduction (39) com- 
prend un decodeur de type PE-RZ. 

48. Appareil selon la revendication 46, dans lequei la- 20 
dite seconde section de reproduction (39) com- 
prend un dispositif qui supprime les composantes 

a haute frequence avec une frequence de coupure 
de 1,2 MHz. 

25 

49. Appareil selon la revendication 27, 

dans lequei ladite seconde section de repro- 
duction (39)comprend un dispositif qui supprime 
des composantes a haute frequence avec une fre- 
quence de coupure de 1 ,2 MHz et decode les don- 30 
nees secondaires apres suppression des compo- 
sants a haute frequence par le dispositif. 

50. Appareil selon la revendication 49, dans lequei la- 
dite seconde section de reproduction (39) com- 35 
prend un dispositif qui supprime les composantes 

a haute frequence avec une frequence de coupure 
de 1,2 MHz. 



45 



50 



55 



31 



EP 0 997 899 B1 



Fig. 1A 



100(300) 
101 



ADDITIONAL 
INFORMATION AREA 
(CAV RECORDING) 

A TmAINI INFORMATION 
1 10 RECORDING AREA 



Fig.W 



(CONTROL DATA) 
TOC AREA 



1 


2 


3 


4 


STRIPE 
ID 


STRIPE 
STORAGE 
CAPACITY 


ADDITIONAL 
STRIPE 
DATA ID 


STRIPE 
BACK 
ID 



Fig.lC 




106 



BARCODE PE 
MODULATION 

RECORDING SIGNAL 
RECORDING SIGNAL 



RECORDED 



RFPRODUCnON SIGNAL S-, 
REPRODUCTION SIGNAL 



AFTER FILTERING 



REPRODUCED DATA 
INVERTED 

RECORDING SIGNAL 



32 



EP 0 997 899 B1 



Fig.2A 



—4 BYTES - *]*" 
0 34 



-44-188 BYTES (16 BYTES STEP)- 



-40-184 BYTES (16 BYTES STEP)" 



43-187(16 BYTES STEP) 



MBCA 

control 

DATA 
(BYTE3=00h) 



MBCA DATA REPRODUCIBLE 



113 



T 
111 



Fig.2B 

i i f 12-156 BYTES 

|*-4 BYTES - *]"" 28BYTES - *p (16 BYTES STEP) 



0 3 4 31 32 43-187(16 BYTES STEP) 



MBCA 
CONTROL 
DATA 
(BYTE3=02h) 


MBCA DATA 


_ L_ 


REPRODUCIBLE 



111 112 OUTPUT OF 113 
REPRODUCED DATA 
INHIBITTED TO BE OUTPUTTED 
(CIPHERED DATA) 



33 



EP 0 997 899 B1 



Fig.3A 




sssssss/ss/sssssxssssssssssssss 



120c 120a 120d 120b 



9 

138 



131 
132 
133 
134 
135 
136 

37 



Fig.3B 




GROUND 



n=1,2,3 or 4 



ROTATIONAL SPEED=1800RPM(30Hz) 



34 



EP 0 997 899 B1 




c> c£> c> CP" 




fi 5i o * ~ 133 


— 134 


0 


0 


0 


0 




0 


0 


0 


0 


~135 



35 



EP 0 997 899 B1 




36 



EP 0 997 899 B1 




37 



EP 0 997 899 B1 



Fig.6 



r 



-15 
H — 



-10 
-+ 



6 K 



(DEGREE) 



--0.5 



-5 



0.5 



10 



15 
— f- 



Hc (KOe) 



38 



EP 0 997 899 B1 



VIDEO OUTPUT 




10 «• 



REPRODUCED - 
SIGNAL OUTPUT 



CM g 



RF SIGNALS AND 
BCA INFORMATION 
FOR OPTICAL RECORDING 



39 



EP 0 997 899 B1 




40 



EP 0 997 899 B1 



Fig.9A 



WAVEFORM OF DIFFERENCE SIGNAL OF BCA WAVEFORM 
FOR RECORDING CURRENT OF 8A 

173 




Fig.9B 



WAVEFORM OF SUM SIGNAL OF BCA WAVEFORM 
FOR RECORDING CURRENT OF 8A 

174 




41 



EP 0 997 899 B1 



Fig. 10A 



INSERT DISK 



")~302 



{SET FOCUSING AND TRACKlNGl ~301a 

-301b 

► Cerror 



'FOCUS-ON ^ ... 
AND LEAD-IN DATA — 
REPRODUCIBLE? 



NO. 



IMOL 



REPRODUCE LEAD-IN(OR TOC)| ~301C 



~^301d 
^DDITIONAtT^ 

INFORMATION(BCA) 

JXISTSJ. 

Tyes 

^dditional^^? 16 
Information at backside 
exists? 

lYES 



MOVE THE OPTICAL HEAD TO 

INNER PERIPHERALS 
REPRODUCE CONTROL DATA 
OF ADDITIONAL INFORMATION 



^-•301g 
SIGNALS ^ 
INHIBITED TO BE OUTPUT 
EXISTS? 



301 p 



REPRODUCE SIGNAL AT 
BACKS IDE.OR 
OUTPUT'INSTRUCT 
BACKSIDE REPRODUTION" 



• 301f 



(I) ® 



SET PROTECTION MODE.AND 
REPRODUCE ADDITIONAL 
INFORMATION 



301i 

iEPROOUCTIOF 
'OF CIPHERED ADDITION 
JNFORMATION(MEDIA IDl 
^COMPLETED? 



301h 



NO 



ERROR ) 



GET A SECRET KEY 



42 



t 



EP 0 997 899 B1 



Fig. 1 0B 




MORE THAN 
SPECIFIED 
TIMES 



< ERROR ) 



CANCEL PROTECTION MODE 



.301n 



STOP OR REPRODUCE 
ORDINARY DATA 



303 



43 



EP 0 997 899 B1 



Fig. 1 1 



322 



320 

_S 

RECORDING AND REPRODUCING 
APPARATUS FOR OPTICAL DISK 



140(10,300) 




T 



PERSONAL COMPUTER 




323 
S 




324 
S 






CPU 




MEMORY 















321 INTERFACE 



44 



EP 0 997 899 B1 



Fig. 12 



C 



3t1a 



START J 

~~T — 



RECEIVE MBCA 
REPRODUCTION COMMAND 



311c 



31 1d 



311h 



I 



311b READ MBCA SIGNALS 



SEND MBCA DATA 



TRANSMIT 
THROUGH INTERFACE 



C 



END 



1 




311e 



DIVIDE 
MBCA DATA 



311f 



SEND 
REPRODUCIBLE 
MBCA DATA 



31 1g 



REPRODUCE DATA 
INHIBITED TO BE 
OUTPUTTEO FROM 
THE OPTICAL 
DISK DRIVE 



311i 



USE THE DATA 
IN THE OPTICAL 
DISK DRIVE 



45 



EP 0 997 899 B1 



Fig. 13 



c 



START 



314a 



314b 



314c 



READ MBCA SIGNALS 






ECC ERROR CORRECTION 
OF MBCA SIGNALS 






STORE THE MBCA SIGNALS 
AFTER CORRECTION 
IN A MEMORY 







314d 



314e 



SET AN ADDRESS IN READ 
COUNTER ACCORDING TO 

MBCA CONTROL DATA 

byte3=00h:4~ 

byte3=02h:32~ 



OUTPUT MBCA SIGNALS 
AFTER THE ADDRESS 



c 



END 



J 



46 



EP 0 997 899 B1 



Fig. 14A 




310a\310b 310d 
310c 



Fig. 14B 



WAVEFORM OF REPRODUCED SIGNAL 



T(S)ST(NS) OR T(S)~T(NS} 




GROUND 



CONDITION OF REFLECTANCE 



l S /l 14 „^0.1 



Fig.14C 




-238a 



47 



EP 0 997 899 B1 



1 



MO 

So 

OQ 



Q 



_MA . 




O 



48 



EP 0 997 899 B1 



Fig. 16 A 



REPRODUCED 
SIGNAL 



iiwiiiPiriiiiiiiMin. 


nwii fwiiwihiir- 

ITI"' •' i ' 

ill Jl.a 1 li t.iii 1 ill • tlllll 










1/ 

































Fig. I SB 



2ND" 



SLIC1NG LEVEL- 



INPUT 
SIGNAL 











































N 






Y 
























n 











BINARITED 
SIGNAL 



8 



49 



EP 0 997 899 B1 




50 



EP 0 997 899 B1 



Fig. 18 



FOR MAGNETO 
-OPTICAL DISK 



REPRODUCTION 
SIGNAL 










RECORDER | 



X 



FORM A 
RECORDING 
LAYER 



[^CONTENTS^^^ 



MPEG ENCODER 



DISK PRODUCER 
3 



BLOCKING 
i 



VARIABLE LENGTH 
ENCODING 



I COMPRESSED VIDEO SIGNAL 
20 



- H CIPHER KEY 



CIPHER ENCODER 



MODULATOR 



MAST ER DISK 
31 



}-w24 
-5 



MASTER DISK 
MOLDING MACHINE 



1 



-8 SUBSTRATE 



MACHINE FOR FORMING 
REFLECTION AND 
PROTECTION LAYERS 



-15 




8a 



J 



140 (300) 



51 



EP 0 997 899 B1 




52 



EP 0 997 899 B1 



o 

CM 




53 



EP 0 997 899 B1 



CO 



CM 



NON- 
COMPRESSED COMPRESSED 
SIGN AL \ f SI G NAL f f 



^^ ICIPHER KEY]— *( 
$ ' 



SCRAMBLER 



9> H MPEG ENCODER 



VIDEO 10=1 
(WATERMARK). 



3 



VCHCfr- 



1 to 



CT3 
CO 
CM 





DC 








i 
















O 
















£ 








CO 







MUTUAL 
a AUTHENT ICATION 
VIDE O SIGNAL^ ~ 



MUTUAL 
AUTHENTICATION 



MPEG DECODER 



MUTUAL 
AUTHENTICATION 



o 

CM 
CO 

x> 

CO 



MUTUAL 
AUTHENTICATION 



CO" 



DESCRAMBLER 



co 



CD O 
LU 



o 

si 

CL 



CO 



CD 
CM 



54 



EP 0 997 899 B1 



Fig.22A 

ORIGINAL SIGNAL 

Fig.22B 

SPECTRUM OF 
ORIGINALSIGNAL 

Fig.22C 

SPECTRUM OF 
ID SIGNAL 

F\g.22D 

SIGNAL AFTER 
SPECTRUM SPREADING 

Fig.22E 

SIGNAL AFTER INVERSE 
FREQUENCY CONVERSION 

Fig.22F 

SIGNAL OF ILLEGAL COPY 



Fig.22G 

FREQUENCY SPECTRUM 
OF ILLEGAL COPY 



Fig.22H 

FREQUENCY SPECTRUM 

OF ILLEGAL COPY— SPECTRUM 

OF ID SIGNAL 




J L 



35a 
1 



35b 





60 

1 



J L 



55 



EP 0 997 899 B1 




56 



EP 0 997 899 B1 




57 



